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Schedule and Table of Content

Session Time Table of Content Style Speaker

09:00 - 1. Welcome (5 min) Presentation | All organizers
Theoretical {}9:25 2. Introduction (o open science in RE (10 min) Presentation | Alessio Ferrarn
) 3. Introduction to the ORKG (10 min) Presentation Oliver Karras

4. Create a FAIR-annotated publication for the ORKG (50 min) Exercise Oliver Karras

09:25 - 4.1 Set up an Overleal project ll‘nr an cxemplary puhlic.atinnl ‘ Sub-exercise | All ::nrganiwrs

Practical 1 ﬁ: IT:i 4.2 Use the LaTex package SciK(TeX to annotate the publication sub-exercise | All orgamizers
] 4.3 Generale PDF with embedded FAIR scientilic information Sub-exercise | All organizers

4.4 Optional: Upload the FAIR-annotated publication to the ORKG Sub-gxercise | All organizers

Break :EE ] Coffee break

5. Use the ORKG based on a RE use case (60 min) Exercise Oliver Karras

5.1 Add an exemplary publication to the ORKG Sub-gxercise | All organizers

_ 10:45 - 3.2 Describe the scientific ini:-:nrmatiﬂn of the Lpulzl'nlir:ati-:}n in the DRIK_G Suh—cxcmisc All urgan!n;:rs
Practical 11:45 53 CI’EHT.E an ORKG comparison of Ih_:-: puhh-::ullt:ms; addf:q by participants Suh—exer-:!se All organizers
] 5.4 Publish the created ORKG comparison as a citable digital artifact Sub-gxercise | All organizers

5.5 Optional: Create visualizations for the created ORK(G comparison Sub-exercise | All organizers

5.6 Optional: Retrieve the information with the SPARQL endpoint Sub-exercise | All organizers

Feedback 11:45 - | 6. Reflection of the tutorial with the participants (25 min) Discussion All organizers
12:15 7. Farewell and closing (5 min) Presentation | All organizers
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Teaser: REFSQ’25 Open Science Competition

Challenge 1.

Annotate your REFSQ’25 paper with SciKGTeX.

The accepted paper, best annotated with SciKGTeX, will be
awarded the Best ORKG Annotation Award (prize:100€).

SciKGTeX

Challenge 2:
Enrich your RESFQ’25 paper with an ORKG comparison.

The accepted paper, enriched with the best ORKG comparison, will
be awarded the Best ORKG Comparison Award (prize: 200€).

Divide and Conquer the EmpiRE:
[ Open A Community-Maintainable Knowledge Graph of
\ Empirical Research in Requirements Engineering
ResearCh Oliver Karras®, Felix We k' . Jil Kliind '.ms«m A ol
/‘ ) Knowledge e
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. . [1]
What is Open Science?

. . Open
Open science is the movement to make scientific

scientific research (including publications, data, scecos
physical samples, and software) and its
dissemination accessible to all levels of

society, amateur or professional. digl':':m " OPEN

with other SCIENCE
« Open methodology s '";;:::gge
- Open source | | \/\
« Open data

« Open access

« QOpen peer review (identities, reports,
community participation)

« Open educational resources (G

[1] UNESCO: UNESCO Recommendation on Open Science. DOI: 10.54677/MNMH8546, 2021.



https://doi.org/10.54677/MNMH8546

What are the FAIR Principles?

Scientists increasingly rely on
computational support to deal with
Increasing amounts of data.

Focus on Digital Assets (Data & Knowledge)

FAIR Principles!2: F A
indable ccessible

* Findability: Rich metadata, reachable by R
humans and machines, unique identifiers (DOI) O 0 “‘
» Accessibility: Open protocols for data access / Oﬁ ’.’

* |nteroperability: Integration with other data

nteroperable eusable

* Reuse: Replicable experiments, understandable
data (through metadata)

[2] Wilkinson et al.: The FAIR Guiding Principles for scientific data management and stewardship. Nature Scientific Data 3, DOI: 10.1038/sdata.2016.18, 2016.



https://doi.org/10.1038/sdata.2016.18

Why Do We Need Open Science and FAIR?

1. Transparency and Reproducibility:
* Open science helps verify the validity of research results

« Scientists can reproduce experiments, which is crucial for the
credibility

2. Collaboration and Innovation:

« Collaboration among scientists, and interdisciplinary
communication

. Accelerate discoveries and novel ideas

3. Equity and Inclusion:

 Democratize access to knowledge, and enrich viewpoints
through global access

« Science accessible to the general public can increase
scientific literacy, leading to an informed society




Current Initiatives in Software Engineering

Emphasis on Data, Tools, Research Results

emsejournal/
openscience

Empirical Software Engineering journal (EMSE)
open science and reproducible research initiative

A9 ® 10 31 ¥ 1
Contributors Issues Stars Forks o

ACM Transactions on Software

Engineering and Methodology

I‘ S E 2 4 Home > ACM Journals > ACM Transactions on Software Engineering and Methodology > CFP
Il Sections Replicated Computational Results (RCR) Report

The ACM badge system (2010) Artifact Evaluation Tracks Journal Initiatives




Replication and Reuse: Terminology

reports on
reports on
Original proposes
Study
conducts *
'L conducts
Replication 3rd Party i _;é_ Original
Study Researcher Researcher
0.*
1.*
% reuses 1. o Y Y \
0.."> NLP4RE Empirical
1.* Artifact Result
: . ———>
Differentiated Exact
Replication Replication reuses ﬁ&
w.r.t.
reconstructs / reannotates NLP4RE Solution Dataset |
1.* T evaluates

*

[3]

[3] Abualhaija et al.: Replication in Requirements Engineering: The NLP for RE Case. ACM Transactions on Software Engineering and Methodology, DOI: 10.1145/3658669, 2024.
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Example Problems in RE: Replication and Tool Reconstruction

ID Description

Recl The reconstruction-relevant information and implementation details of the original approach can be ambiguous,
imprecise, and incomplete.

Rec2 If a tool was partially or fully developed and/or evaluated using proprietary data, then there is no guarantee that the
reconstructed tool would be identical to the original one since the used data cannot be accessed for reconstruction
purposes.

Rec3 Communication with the original authors is not always useful since the actual information sources may not be
available anymore.

Rec4 The continuous evolution of the NLP ecosystem entails that some libraries become outdated, unavailable, or not
maintained anymore.

Rec5 Tools are typically developed as prototypes and not maintained in the long term.

Recé6 Tool reconstruction is not (yet) valued as a self-standing research contribution, and hence researchers are discouraged

to replicate tools overtime.

Poor information
Proprietary data

Communication

Updates and
maintenance

Poor value



Example Problems in RE: Dataset Annotation

ID Description

Annl Some RE-specific categorization tasks lack solid theories that can guide the annotation process.

Ann2 Besides annotation experience and theoretical knowledge, the lack of domain knowledge can limit the accuracy of
the annotations.

Ann3 The annotation activity is time consuming due to factors such as language barriers, different individuals’ background,
and fatigue.

Ann4 The annotation protocol can evolve and thereby necessitate the re-annotation of the data which might, again, cause
additional time and effort.

Ann5 Theoretical and practical training resources and opportunities are limited and not adequate for training novice
annotators who are often trained during the annotation task by more experienced annotators.

Anné The lack of benchmarks entails that annotated datasets enabling comparison against the state-of-the-art are scarce.

Ann7 Available imbalanced datasets pose the challenge of both understanding the minority class and consequently the
annotation of new examples thereof.

Ann38 Determining the right amount of context to be shared alongside the annotation raw data is essential and can
significantly affect the annotation results.

Ann9 Motivating the annotators poses another challenge since an immediate observation of the impact of a given annotation
task is not always possible.

Ann10 Annotators are often not experienced in managing the social aspects or resolving conflicts originating from power,

authority, or other social relations.

Domain Knowledge
Guidelines
Data Quality

Lack of Benchmarks



What do We Need?

sh iu«®

Clear papers, Clear Communication Involvement of companies and experts

Tool maintenance Reward for open science and replication
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. until Digital Transformatlon (Dlgltallzatlon)'

idealo
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150 € bis 200 €
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~ 664,99 - 1.341,40 € 695,00 - 1.284,01 € 73900 139111 € &500 580,00 €

The World of Publishing & Communication
has Profundely Changed!

New means adapted to the new possibilities, e.g., platforms
Completely new business models

More focus on data, interlinking, services, and search
Integration, crowdsourcing, and data curation are important
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What has happened in academia in terms of
scholarly publishing & communication?
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Let’'s Take a Look

17t century

19t century

Scholarly publishing & communication has not changed (much)!

20th century

218t century

Information Retrieval

P. BAXENDALE, Editor

A Relational Model of Data for
Large Shared Data Banks

E. F. Copp
1BM Research Laboratory, San Jose, California

Fulure wers of lorge dota banks must be profected from
mhu—hmmhmmmhmﬂ-
A prompling service which spplies

selutien,

ond even when some aspects of the extemal representotion
ore changed. Changes in dota representation will often be

needed s a result of chonges in quary, update, ond report

Iraffic and natural growth in the types of stored information.
Existing neninferentiol,

and applied fo the problems of redundancy ond consistency
in the user's model.

KEY WORDS AND PHRASES. dato burk, dot base, deta stuchre, dota

CR CATEGORES: 370, 373, 375, 420, 422, 429

1. Relational Model and Normal Form

11. IntRobucTION
Thia paper is concerned with the spplication of ele-
mentary relation theory to systems which provide shared
‘socess to lurge banks of formatted data. Except for a paper
by Childs 1, the principal appliestion of relations to dota

ing systems.
l‘vum-ndemn[l]wndmummnfmummk
in this ares.
In contrast, the problems treated here are those of data
e E of nppicat

programs
and torminal setivitiss from growth in data types and
changes in data representation—and certain kinds of data
inconsistency which are expected to become troublesome
even in nondeductive systems.

Volume 13 / Number 6 / June, 1970

The relational view (or model) of data deseribed in
Seetion 1 appears to be superior in several respects to the
geaph or network model [3, 4] presently in vogue for non-
inferential systems. It provides a means of deseribing data
m:ummdmwmmb-—&un,mmmmpmm-

for machine

,upmm-.mm.mm
maximal independence be-

2. The network model, an the other hand, has spowned a
number of eonfusions, not the least of which is mistaking
the derivation of connections for the derivation of rela-
tions (se remarks in Section 2 on the “connection trap”).
Finally, the relational view permits a clearer evaluation
of the seope and logieal limitations of present formatted
data systems, and ulso the relative merits (from 1 logieal
standpoint) of competing representations of data within &
single system. Examples of this clenrer perspective are
cited in various parts of this paper. Implementations of
aystems to support the relations] model are not disoussed.
12, Dara DermvpEvoms v Prussr Srers
nemnufmammumuu-mmﬂyd:-
veloped information systems represents
mnrdﬂmpnlnfd&ﬂﬂmdame[&d,?] suuhuuea
the data repre-
sentation stored in a data bank. However, the variety of
data representation characteristics which can be changed
without logically impuiring some application programs is
still quite kmited. Further, the model of data with which

data bank may be stored in a variety of ways, some involy-
ing no eoneern for erdering, some permitiing each element
wm:mmmmm,mmwmmumh
to participate in several orderings, Let us consider
Ihmmhn[mwmmhunqmwpmldm
elements to be stared in at least one total ordering which is
closely associated with the hardware-determined ordering
of addresses. For example, the records of a file concerning
paria might be stored in ascending order by part serial
number. Such systems normally permit applieation pro-
grama to assume that. the arder of presentation of records
from such a fila is identical to (or is a subordering of) the

Communications of the ACM 377

AGDISTIS - Graph-Based Disambiguation
of Named Entities Using Linked Data

Ricardo Usbeck!, Axel-Cyrille Ngonga Ngamo!, Michael Réder',
Daniel Gerber!, Sandro Athaide Coelho®, Séren Auer!, and Andreas Both?

! University of Leipzig, Germany
* R&D, Unister GmbH, Cermany
3 Federal University of Juiz de Fora, Brazil
* University of Bonn & Fraunhofer IAIS, Germany
{usbeck,ngonga }8informatik.uni-leipzig.de

Abstract. Over the last decades, several billion Web pages have been
made available on the Web. The ongoing transition from the current
‘Web of unstructured data to the Web of Data yet requires scalable and
accurate approaches for the extraction of structured data in RDF (Re-
source Description Framework) from these websites. One of the key steps
towards extracting RDF from text is the disambiguation of named en-
tities. While several approaches aim to tackle this problem, they still
achieve poor aceuracy. We address this drawback by presenting AGDIS-
TIS, a novel knowledge-base-agnostic approach for named entity disam-
biguation. Our approach combines the Hypertext-Induced Topic Search
(HITS) algorithm with label expansion strategies and string similarity
measures. Based on this combination, AGDISTIS can efficiently detect
the correct URIs for a given set of named entities within an input text.
‘We evaluate our approach on eight different datasets against state-of-the-
art named entity disambiguation frameworks. Our results indicate that
we outperform the state-of-the-art approach by np to 20% F-measure.

1 Introduction

The vision behind the Web of Data is to provide a new machine-readable layer
o the Web where the content of Web pages is annotated with siructured data
(e-g.. RDFa [1]). However, the Web in its current form is made up of at least
15 billion Web pages." Most of these websites are unstructured in nature. Re-
alizing the vision of a usable and up»urdnh» ‘Web of Data thus requires mal
able and accurate natural-k that allow

RDF from such uns‘ru:tumd dﬂln Tlu‘ee uuks play a central role when ex-
tracting RDF fram unstructured data: named entity recognition (NER), named
entity disamhignation (NED), also known as entity linking [16], and relation
extraction (RE). For the first sentence of Example 1, an accurate named entity
recognition approach would return the strings Barack Obama and Washington,

" Data gathered from http://uws. worldwidevebsize.con/ on January 4th, 2014.

P Mika ot al. (Eds.) ISWC 2014, Part 1, LNCS 8706, pp. 457471, 2014.
© Springer International Publishing Switzerland 2014
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AGDISTIS - Graph-Based Disambiguation
of Named Entities Using Linked Data

Ricarda Usbeck?, Axel-Cyrille Nganga Ngoma!, Michael Rader!2,
Daniel Gerber!, Sandro Athaide Coelho®, Stren Auer?, and Andreas Both?

! University of Leipzig, Germany
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Abstract. Over the lnst decades, soveral billion Web pages have boen
made available on the Web. The ongoing transition from the current
Web of unstructured data to the Web of Data yet requires scalable and
accurate approaches for the extraction of structured data in RDF (Re-
souree Description Framework) from these websites. One of the key steps
towards extracting RDF from text is the disambiguation of named en-
tities. While several approaches aim to tackle this problem, they still
achieve poor accuracy. We address this drawback by presenting AGDIS-
TIS, a novel knowledgebase-agnastic approach for named entity disam-

measures. Based o
the correct URIs for a gi
We evaluate our approach on eight different datasets against state-of-the-
art named entity disambiguation framewarks. Our results indicate that
we ontperform the state-of-the-art approach by np to 20% F-measure.

1 Introduction

the Web of Data is to provide a new machine-readable layer
ges is annotated with structured data
< current form is made up of at least

The vision b
to the Web where the content of W
(e-g.. RDFa [1]). However, the Web in
15 billion Web pages.! Most of these websites are unstructured in nature. Re-

-an
alizing the vision of a usable and up-to-date Web of Data thus requires scal-
able and accurate natural-langnage-processing approaches that allow extracting
RDF from such unstructured data. Three tasks play a central role when ex-
: . . g

tracting RDF from unstructured data: named entity recognition (NER), named
entity disambiguation (NED), also known as entity linking [16], and relation
extraction (RE). For the first sentence of Example 1, an accurate namer entity
o rd A ? recognition approach would return the strings Barack Obama and Washingten,

! Data gathered from http: //www.worldwidewebsize.com/ on January 4th, 2014.

P. Mika ot al. (Eds,) ISWC 2014, Part 1, LNCS 8706, pp, 457
© Springer International Publishing Switzerland 2014
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Rethink How Scientific Knowledge is Communicated

“The lightbulb was not invented by
Improving the candle.”

Oren Harari

Digitalization is more than just Digitization!

Current and future scientific challenges can not be
tackled with an outdated communication system.

Digitalize Knowledge,
Not Documents!
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Example: Requirements Engineering and Empirical Research

Google Scholar

Artikel

Beliebige Zeit
Seit 2024
Seit 2023
Seit 2020

Zeitraum wahlen._.

Mach Relevanz
sortieren

Mach Datum sortieren

Beliebige Sprache

Seiten auf Deutsch

Alle Typen

Ubersichtsarbeiten

Patente
einschlielfen

" Zitate einschlielten

requirements engineering and empirical research ﬂ

[ ]

mtmL] Empirical research in requirements engineering: trends and
opportunities
T Ambreen, N lkram, M Usman, M Niazi - Requirements Engineering, 2015 - Springer

... trends and future research directions. To represent a state-of-the-art of requirements

engineering. along with various trends and opportunities of empirical RE research, we conducted a ...

vy Speichern DY Zitieren Zitiert von: 125 Ahnliche Artikel Alle 7 Versionen

mTmL] Empirical research methodologies and studies in Requirements
Engineering: How far did we come?
M Daneva, D Damian, A Marchetta, O Pastor - Journal of systems and ..., 2014 - Elsevier

... Software Engineering paradigm. We summarize prior empirical research in RE and infroduce
the contributors to this special issue on empirical research methodologies and studies in __.

17 Speichern DY Zitieren Zitiert von: 67 Ahnliche Artikel Alle 12 Versionen

A systematic literature review of empirical research on quality requirements
T Olsson, S Sentilles, E Papatheocharous - Requirements Engineering, 2022 - Springer

... We want to understand the empirical research on quality requirements topics as well as _..

We conclude that more research is needed as empirical research on quality requirements is not __.

17 Speichern DY Zitieren Zitiert von: 13 Ahnliche Artikel Alle 9 Versionen

[HTML] springer.com

[HTML] sciencedirect.com

[PDF] springer.com
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Example: Requirements Engineering and Empirical Research

S

Google Scholar

Artikel

Beliebige Zeit
Seit 2024
Seit 2023
Seit 2020

Zeitraum wahlen._.

Mach Relevanz
sortieren

Mach Datum sortieren

Beliebige Sprache

Seiten auf Deutsch

Alle Typen

Ubersichtsarbeiten

Patente
einschlielfen

" Zitate einschlielten

requirements engineering and empirical research ﬂ

How has the proportion of empirical studies in RE
evolved?

How has the proportion of case studies and
action research used as empirical methods in RE
evolved?

How has the provision of data (materials used,
raw data collected, and study results identified) In
RE evolved?




LEIBNIZ INFORMATION CENTRE
FOR SCIENCE AND TECHNOLOG
Promotion of Open Science in Requirements Engineering — Leveraging the Open Research Knowledge Graph for FAIR Scientific Information UNIVERSITY LIBRARY

How do We Answer These Questions so far?

(S)LRs and SMSs for a comprehensive, up-to-date, Over 7 million publications per yearl*
and long-term available overview. with an increasing (exponential) tendency.

[4] Fire and Guestrin: Over-Optimization of Academic Publishing Metrics: Observing Goodhart’s Law in Action. GigaScience Vol. 8, No. 6., DOI: 10.1093/gigascience/qiz053, 2019.


https://doi.org/10.1093/gigascience/giz053
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i I7Ask it the
guestion!!

How can we achieve
this goal?
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Open Research Knowledge Graph (ORKG)

Scholarly Knowledge FAIR|

The Open Research Knowledge Graph (ORKG)
ORKG,

The ORKG revolutionizes
= Browse by research field how scientific knowledge
—— e — IS communicated and
epiiaremaics o W s processed, making it
actionable for machines
o P Velslors el e e and researchers to
navigate, compare, and
- review vast amounts of
The non- Al characteristics of SLR tols analyzed based on 23 features n the paper tled “Ariicd ° E information efﬁcienﬂy_

Intelligence for Literature Reviews: Opportunities and Challenges

Arts and Humanities Engineering Life Sciences

432 papers - 32 comparisons 3391 papers - 345 comparisons 4142 papers - 195 comparisons

Top recent v

Systematic Literature Review (SLR) Tools analysed based on General Features =+ Information Science ORKG stories

B 16 Contributions £ 0 Visualizations @ 04-03-2024

RO estimates for infectious diseases = Virology Join ORKG!
B 6 Contributions £ 0 Visualizations @ 04-04-2024
RO estimates for infectious diseases °

ﬁ xl(nowledge base for science
Machine learning of pre-harvesting crop/fruit parameters to minimize overall losses »+  Plant Cultivation, PI...

We are flooded with new publications in research

in farming production every day and it is increasingly challenging to keep up
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Research Knowledge Graphs

Research Knowledge Graphs (RKGs) are a technology for organizing scientific (meta-)data in a
 Flexible, fine-grained, and semantic representation
 Thatis understandable and processable by humans and machines
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Research Knowledge Graphs

Research Knowledge Graphs (RKGs) are a technology for organizing scientific (meta-)data in a
 Flexible, fine-grained, and semantic representation
 Thatis understandable and processable by humans and machines

orkgp:publication_date —~e .
gpip _ 27.10.2023 l TIB _operate >_, REeT o _provide <: %
orkgp:title .. C , Knowledge
Paper!® Eld > Divide and... \ S Graph
Services with

orkgp:study orkgp:author i organize human & machine
% Oliver Karras intelligence
Litermorkgp:number_ot papers \I{
= use/ ‘ refer
N <———— POF

foaf:nick
orkgp.data_source e
generate
International . A )
RE Conf. 570 Olli Software Dataset rofer Publication

The ORKG is a ready-to-use and sustainably operated infrastructure with services

jew l

that uses a cross-discipline RKG for the long-term and openly available
organization of scientific (meta-)data according to the FAIR data principles.

[5] Karras et al.: Divide and Conquer the EmpiRE: A Community-Maintainable Knowledge Graph of Empirical Research in Requirements Engineering. 2023 ACM/IEEE
International Symposium on Empirical Software Engineering and Measurement (ESEM), DOI: 10.1109/ESEM56168.2023.10304795, 2023.
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Structured Representation of Scientific Knowledge

Mining User Requirements from Application
Store Reviews Using Frame Semantics

Nishant Jha and Anas Mahmoud ™)

The Division of Computer Science and Engineering, Louisiana State University,
Baton Rouge, LA 70803, USA
njhal@lsu.edu, mahmoud@csc.lsu.edu

Abstract. Contert and motivation: Research on mining user reviews
in mobile application (app) stores has noticeably advanced in the past
few years. The majority of the proposed techniques rely on classify-
ing the textual description of user reviews into different categories of
technically informative user requirements and uninformative feedback.
Question/Problem: Relying on the textual attributes of reviews often
produces high dimensional models. This increases the complexity of the
classifier and can lead to overfitting problems. Principal ideas/results:
‘We propose a novel semantic approach for app review classification. The
proposed approach is based on the notion of semantic role labeling, or
characterizing the lexical meaning of text in terms of semantic frames.
Semantic frames help to generalize from text (individual words) to more
abstract scenarios (contexts). This reduces the dimensionality of the data
and enhances the predictive capabilities of the classifier. Three datasets
of user reviews are used to conduct our experimental analysis. Results
show that semantic frames can be used to generate lower dimensional
and more accurate models in comparison to text classification methods.
Contribution: A novel semantic approach for extracting user require-
ments from app reviews. The proposed approach enables a more efficient
classification process and reduces the chance of overfitting.

Keywords: Requirements elicitation - Application stores
Classification

1 Introduction

Mobile application markets, or app stores (e.g., Google Play and Apple App
Store), represent a unique model of service-oriented business. Such platforms
have created an unprecedented opportunity for app developers to directly moni-
tor the opinions of a large population of end-users of their software [25]. Through
app stores feedback services, app users can directly share their experience in
the form of textual reviews and meta-data (e.g., star ratings). Analyzing large
datasets of app store reviews has revealed that they contain substantial amounts
of up-to-date technical information. Such information can be leveraged by app
developers to help them maintain and sustain their apps in a highly-competitive

© Springer International Publishing AG 2017
P. Griinbacher and A. Perini (Eds.): REFSQ 2017, LNCS 10153, pp. 273-287, 2017.
DOI: 10.1007/978-3-319-54045-0_20

Mining User Requirements from Application Store Reviews Using Frame Semantics

& 2017 = Software Engineering = Nishant Jha & Anas Mahmoud

Published in: Requirements Engineering: Foundation for Software Quality
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Behind the Scenes

Mining User Requirements from Application
Store Reviews Using Frame Semantics

Nishant Jha and Anas Mahmoud ™)

The Division of Computer Science and Engineering, Louisiana State University,
Baton Rouge, LA 70803, USA
njhai@lsu.edu, mahmoud@csc.lsu.edu

Abstract. Contert and motivation: Research on mining user reviews
in mobile application (app) stores has noticeably advanced in the past
few years. The majority of the proposed techniques rely on classify-
ing the textual description of user reviews into different categories of
technically informative user requirements and uninformative feedback.
Question/Problem: Relying on the textual attributes of reviews often
produces high dimensional models. This increases the complexity of the
classifier and can lead to overfitting problems. Principal ideas/results:
‘We propose a novel semantic approach for app review classification. The
proposed approach is based on the notion of semantic role labeling, or
characterizing the lexical meaning of text in terms of semantic frames.
Semantic frames help to generalize from text (individual words) to more
abstract scenarios (contexts). This reduces the dimensionality of the data
and enhances the predictive capabilities of the classifier. Three datasets
of user reviews are used to conduct our experimental analysis. Results
show that semantic frames can be used to generate lower dimensional
and more accurate models in comparison to text classification methods.
Contribution: A novel semantic approach for extracting user require-
ments from app reviews. The proposed approach enables a more efficient
classification process and reduces the chance of overfitting.

Keywords: Requirements elicitation - Application stores
Classification

1 Introduction

Mobile application markets, or app stores (e.g., Google Play and Apple App
Store), represent a unique model of service-oriented business. Such platforms
have created an unprecedented opportunity for app developers to directly moni-
tor the opinions of a large population of end-users of their software [25]. Through
app stores feedback services, app users can directly share their experience in
the form of textual reviews and meta-data (e.g., star ratings). Analyzing large
datasets of app store reviews has revealed that they contain substantial amounts
of up-to-date technical information. Such information can be leveraged by app
developers to help them maintain and sustain their apps in a highly-competitive

© Springer International Publishing AG 2017
P. Griinbacher and A. Perini (Eds.): REFSQ 2017, LNCS 10153, pp. 273-287, 2017.
DOI: 10.1007/978-3-319-54045-0_20

Mining User Requirements from Application Store Reviews Using Frame Semantics
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Using FAIR Scientific Knowledge

Mining User Requirements from Application
Store Reviews Using Frame Semantics

Nishant Jha and Anas Mahmoud ™)

The Division of Computer Science and Engineering, Louisiana State University,
Baton Rouge, LA 70803, USA
njhal@lsu.edu, mahmoud@csc.lsu.edu

Abstract. Contert and motivation: Research on mining user reviews
in mobile application (app) stores has noticeably advanced in the past
few years. The majority of the proposed techniques rely on classify-
ing the textual description of user reviews into different categories of
technically informative user requirements and uninformative feedback.
Question/Problem: Relying on the textual attributes of reviews often
produces high dimensional models. This increases the complexity of the
classifier and can lead to overfitting problems. Principal ideas/results:
‘We propose a novel semantic approach for app review classification. The
proposed approach is based on the notion of semantic role labeling, or
characterizing the lexical meaning of text in terms of semantic frames.
Semantic frames help to generalize from text (individual words) to more
abstract scenarios (contexts). This reduces the dimensionality of the data
and enhances the predictive capabilities of the classifier. Three datasets
of user reviews are used to conduct our experimental analysis. Results
show that semantic frames can be used to generate lower dimensional
and more accurate models in comparison to text classification methods.
Contribution: A novel semantic approach for extracting user require-
ments from app reviews. The proposed approach enables a more efficient
classification process and reduces the chance of overfitting.

Keywords: Requirements elicitation - Application stores
Classification

1 Introduction

Mobile application markets, or app stores (e.g., Google Play and Apple App
Store), represent a unique model of service-oriented business. Such platforms
have created an unprecedented opportunity for app developers to directly moni-
tor the opinions of a large population of end-users of their software [25]. Through
app stores feedback services, app users can directly share their experience in
the form of textual reviews and meta-data (e.g., star ratings). Analyzing large
datasets of app store reviews has revealed that they contain substantial amounts
of up-to-date technical information. Such information can be leveraged by app
developers to help them maintain and sustain their apps in a highly-competitive

© Springer International Publishing AG 2017
P. Griinbacher and A. Perini (Eds.): REFSQ 2017, LNCS 10153, pp. 273-287, 2017.
DOI: 10.1007/978-3-319-54045-0_20

How has the provision of data (materials used, raw data collected,
and study results identified) in RE evolved?
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TIB

ORKG Comparisons

Acknowledgement

of creators
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Overview of Approaches that Classify User Feedback as Feature Request v+ &
\ i June 2021

This overview shows the classification results of approaches that use the machine learning algorithms Naive Bayes, Support Vector Machines, and Decision Trees C4.5 in

combination with the machine learning features Bag of Words or Term Frequency - Inverse Document Frequency to classify user feedback as feature request.
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ORKG Comparisons are Citable

., Share
Comparison of Studies on Germany's Energy Supply in 2050 # & m“'l-n.!;i-: 0
i November 2021 & Felix Kullmann & Jan Gopfert & Oliver Karras 4 Patrick Kuckertz - Sdren Auer & Markus Stocker Energy System ;
2 Peter Markewitz 2 Leander Kotzur 2 Detlef Stolten Research @

This comparison cor]
Bearbeiten Loschen

comparison is electr|
studies will be listed

Government, the Ge| gjiver Karras

Comparison of studies on Germany’ s energy supply in 2050
consortium. Funded ) . ) .
L Autoren  Felix Kullmann, Peter Markewitz, Detlef Stolten, Oliver Karras, Patrick Kuckertz,
Association under tH Leander Kotzur, Jan-Maris Gopfert, Stren Auer, Markus Stocker

DO https://doi.org/10
Publikationsdatum 2021

Ausgabe  FZJ-2022-00782

= | | Verlag Technotkonomische Systemanalyse | || | -
o Beschreibung  This comparison compiles the results from various studies analyzing a future low-carban

Study energy system for Germany. The focus of this study comparison is electricity generation.
In the future, however, other essential characteristics of the respective energy system
designs in the individual studies will be listed. Installed capacity is given in GW and
electricity generation is given in TWh.

Inatated...
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treibhausgasneutralen
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gestalten
Contribution 1 - 2019
2023 2024
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So far so Good, but...
...what can we do with machine-actionable

scientific knowledge?

Anything we want!

1. Papers, comparisons, and visualizations in the ORKG are openly available
for (re-)use and extension to anyone.

2. The ORKG provides several interfaces for processing the data, e.g., to
develop novel search, retrieval, mining, and assistance applications.

REST : API
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(Re-)use and Extension of Scientific Knowledge

(‘
How has the provision of data (materials used, raw data @ |

collected, and study results identified) in RE evolved?[5 6.7] 4
(Based on 680 papers in the ORKG)

SPARQL

o
oo

o
o

Proportion of papers
that provide data
o
n
\
\
\

-

0.2 -

00 - l l

1994(1995(1996|1997|1998|1999(2000(2001(2002|2003|2004|2005(2006(2007(2008|2009|2010{2011{2012(2013|2014|2015[{2016{2017|2018|2019(2020|2021(2022
|lProporti0n 0.00{0.00{0.00{0.00{0.00{0.29{0.10({0.18(0.26{0.28(0.18(0.30|0.20{0.38(0.22|0.44(0.21]0.37|0.39(0.38(0.38|0.53|0.62]0.62|0.76(0.72(0.80(0.70]0.64

Year
[5] Karras et al.: Divide and Conquer the EmpiRE: A Community-Maintainable Knowledge Graph of Empirical Research in Requirements Engineering. 2023 ACM/IEEE
International Symposium on Empirical Software Engineering and Measurement (ESEM), DOI: 10.1109/ESEM56168.2023.10304795, 2023.
[6] Project on GitHub: https://github.com/okarras/EmpiRE-Analysis
[7] Interactive Jupyter notebook: https://mybinder.org/v2/gh/okarras/EmpiRE-Analysis/HEAD?labpath=%2Fempire-analysis.ipynb



https://doi.org/10.1109/ESEM56168.2023.10304795
https://github.com/okarras/EmpiRE-Analysis
https://mybinder.org/v2/gh/okarras/EmpiRE-Analysis/HEAD?labpath=%2Fempire-analysis.ipynb
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ORKG Observatory

J

o
(%]

4

Empirical Software Engineering | o

This observatory works to provide a community-maintainable knowledge graph of empirical research in software engineering. Qur
goal is to continuously acquire and curate comprehensive knowledge about empirical research applied in scientific publications in
the research field of software engineering and its subfields, such as requirements engineering. In this way, we want to provide a
comprehensive, up-to-date, and long-term overview of the state-of-the-art on empirical research in software engineering.

We are currently working on a knowledge graph of empirical research in requirements engineering.

For this purpose, we have developed a corresponding ORKG template (cf. https:;//orkg.org/template/R186491). . O p e n g rO u pS m al ntal n
Contact: oliver.karras@tib.eu to p I CS I n th e O R KG

Research problems Organizations Members u Ce n t r aI access po i nt for

* empirical research in software engineering Oliver Karras

g TIB - Leibniz Information Centre for Science and th e CO m m U n Ity to a.I |

Technology

. curated contents

* empirical research in requirements engineering it
102

109:4 | Hannover

Content 686 items Show: Paper Comparison Visualization Top recent v
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Who organizes this scientific knowledge In
the ORKG?
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Who Organizes this Scientific Knowledge in the ORKG?

The heart of the ORKG is its CROWD:
Researchers from any discipline!

d

é




Promotion of Open Science in Requirements Engineering — Leveraging the Open Research Knowledge Graph for FAIR Scientific Information

LEIBNIZ INFORMATION CENTRE
FOR SCIENCE AND TECHNOLOGY
UNIVERSITY LIBRARY

How can We Contribute to the ORKG?

1. While writing a paper:

« SciKGTeX: LaTeX package for FAIR annotations in a paper
(embedded in the PDF) that can be imported into ORKG

o https://qithub.com/Christof93/SciKGTeX

2. While developing an analysis:

* Python package (& R package in development) for FAIR
annotations in analysis scripts that can be imported into the ORKG

* https://pypi.org/project/orkq/

3. At any time:

®
« Manually using the ORKG Frontend to describe papers E >.7
* (Semi-)automatically using the ORKG REST API &

»
o /\
® 0

S ——
e
S —

SciKGTeX

C‘\?.ﬂ

Open
Research
Knowledge
Graph

REST : API


https://github.com/Christof93/SciKGTeX
https://pypi.org/project/orkg/
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What We Will Learn to Contribute to the ORKG

_®
1. While writing a paper: e
» SciKGTeX: LaTeX package for FAIR annotations in a paper C-.____:__::.?
(embedded in the PDF) that can be imported into ORKG -
 https://github.com/Christof93/SciKGTeX .
SciKGTeX

2. While developing an analysis:
» Python package (& R package in development) for FAIR C'\7 ' P

annotations in analysis scripts that can be imported into the ORKG
» https://pypi.org/project/orkg/

3. At any time:
: : (".\7 Open
« Manually using the ORKG Frontend to describe papers C e  Research REST : API

« (Semi-)automatically using the ORKG REST API 2D Khounedee
y g


https://github.com/Christof93/SciKGTeX
https://pypi.org/project/orkg/

LEIBNIZ INFORMATION CENTRE
TIB FOR SCIENCE AND TECHNOLOGY
Promotion of Open Science in Requirements Engineering — Leveraging the Open Research Knowledge Graph for FAIR Scientific Information UNIVERSITY LIBRARY

Conclusion \ I /

Research
Knowledge

Graph

Let’s bring scholarly communication and open science in
Requirements Engineering to the 215t century!


https://orkg.org/
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Further Reading

Open Access ORKG Book
> ORKG

Open Research - Celebrating the 5th anniversary of ORKG
Knowledge Graph .

A practical guide for new and advanced users
ORKG’s terms and concepts

ORKG’s approach

ORKG'’s technology

ORKG's success stories

Soren Auer / Vinodh Ilangovan / Markus
Stocker / Sanju Tiwari / Lars Vogt (Eds.)

https://cuvillier.de/de/shop/publications/9037 -
open-research-knowledge-graph

T2 ORKG

& 5 vears
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SciIKGTeX:
A LaTeX Package for FAIR-Annotated Publications

Oliver Karras, Alessio Ferrari, Davide Fucci, and Davide DelllAnna

oliver.karras@tib.eu, alessio.ferrari@isti.cnr.it, davide.fucci@bth.se, d.dellanna@uu.nl

32nd IEEE International Requirements Engineering 2024 Conference — Exploring New Horizons: Expanding the Frontiers of Requirements Engineering

June 24, 2024, Reykjavik, Iceland
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Problem: Making Publications FAIR Is a Downstream Task

-
Problem: ORKG focuses on published

articles, so making them FAIR is a

downstream task and often not done by

the author.
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Solution: “FAIR-by-Design” Artifacts and SciKGTeXI8!

4 )

Solution: “FAIR-by-Design” Artifacts.
SciKGTeX supports authors in making their
publication FAIR at the time of creation.

\. J

« Authors describe their publication with
FAIR information only once and in parallel
at the time of creation

« SciKGTeX embeds FAIR information into
the PDF metadata as a knowledge graph

» Persistent over PDF lifetime
« Available for anyone
 Reusable, e.qg., import into ORKG

SciKGTeX

FAIR
Publication

x>
o
T
o
o
=3
0
3

Knowledge graph

Tproduce

!,
--
—
—

ORKG-
Infrastructure

[8] Bless et al.: SciKGTeX — A LaTeX Package to Semantically Annotate Contributions in Scientific Publications. 2023 ACM/IEEE Joint Conference on Digital Libraries (JCDL),

DOI: 10.1109/JCDL57899.2023.00030, 2023.
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SciKGTeX — Scientific Knowledge Graph TeX

 Predefined commands for annotation

« 3 commands for metadata \usepackage{scikgtex}

- Title \begin{document}
* Author _ The role of \researchproblem{antibiotic therapy} is controversial.
* Research field The purpose of this study was to \objective{determine the
« 5 commands for content effectiveness of high-dose amoxicillin/potassium clavulanate in the

treatment of children}.

* Research problem This was a \method{randomized, double-blind, placebo-controlled
* Objective study}.

«  Method \result{Children receiving the antibiotic were more likely to be
cured (50% vs 14%) than children receiving the placebo}.

* Result \conclusion{Amoxicillin/potassium clavulanate results in
 Conclusion significantly more cures and fewer failures than placebo}.
- Support for own custom annotations \end{document}
« REFSQ'24 and REFSQ’'25 ask for _ _
- Code repository Complete documentation and latest version:

- Dataset https://github.com/Christof93/SciKGTeX
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Set up a LaTeX Project (using Overleaf)

6verleaf

New Project

Blank Project
Example Project

Upload Project

Import from GitHub

Academic Journal
Book
Formal Letter
Homework Assignment

Poster

Archived Projects

‘ Q, Search in archived projects...

Title

1. Download Example.zip

https://bit.ly/49RjRbO
2. Open Overleaf

https://www.overleaf.com/

3. Upload Example.zip

New Project - Upload Project

4. Select or drag zip file

("Remark:

We only use an abstract for the
annotations as a simplified
example. Annotations can be
used anywhere (in one or more

\ LaTeX files).
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0. Add SciKGTeX

6 Menu N Upgrade

e

‘documentclass{article}

Files to the Project

c,i{'a Review w Share Q Submit 9 History m Layout ~ ’ Chat

Example

)  Normal text BI Bo

example.tex
‘wsepackagef{url}
scikgtex.lua
% 0. Add scikgtex files (.lua and .sty) to the project: Already done

% 1. Change compiler from pdfLaTeX to LualLaTeX in the Overleaf settings

scikgtex.sty

% 2. Add SciKGTeX package

[ R T R ST Y

‘“begin{document}

% 3. Annotate the title of the paper using the command ‘metatitle{}

Divide and Conguer the EmpiR.

12+ \title{Divide and Conquer the EmpiRE:“‘ A Community-Maintainable Knowledge Graph . i X
of Empirical Research in Requirements Engineering A Com mUT"IIt.‘Y Maintainable KIIUW]edge Gra‘ph of
= ¥ Empirical Research in Requirements Engineering

% 4. Annotate authors of the paper using the command ‘metaauthor{} Oliver Karras Felix Wernlein Jil Kliinder Siren Auer

16 MNauthor{Oliver Karras ‘and Felix Wernlein ‘and 111 Klinder ‘and Séren Auerl}

April 18, 2024

‘\maketitle
Abstract

|Back d.| Empirical research in i aneering (L)
is a constantly evolving topic, with a growing number of publications.
Several papers address this topic using literature reviews to provide a
snapshot of its “current” state and evolution. However, these papers have
never built on or updated & ing in overlap and redun
dancy. The underlying probl i
works, Researchers need bech E le:
literature reviews, [Aims.] We examine the use of the Open Rescarch
Knowledge Graph (ORKG) as such an infrastructure to build and publish
an initial Knowledge Graph of Empirical research in RE (KG-EmpiRE)
whose data is openly available. Our long-term goal i to continuously
maintain KG-EmpiRE with the research community to synthesize a com-
prehensive, up-to-date, and long term available overview of the state and

20 % 5. Annotate the research problem, objective, method, result, and conclusion of

~ File outline the paper using the commands‘researchproblem{}, ‘objective{}, ‘\method{},

“result{}, “conclusion{}
21+ \begin{abstract}

22 [Background.] Empirical research in reguirements engineering (RE) is a constantly

We can’t find any sections
or subsections in this file.
Find out more about the
file outline

evolving topic, with a growing number of publications. Several papers address this
topic using literature reviews to provide a snapshot of its “‘current'' state and

evolution. However, these papers have never built on or updated earlier ones,

resulting in overlap and redundancy. The underlying problem is the unavailability

: - p svolution of empirical research in RE. [Method] We cond lit
of data from earlier works. Researchers need technical infrastructures to conduct evolution o empircal arch in ! 1 con Iltl" ’: |;=ra
3 which we
sustainable literature reviews. [Aims.] We examine the use of the Open Research evaluate against derived from a i vision ol

empirieal rosearc 1) enginocring for 2020 - 2025,
[Results.] From 570 papers of the IEEE International Requirements En-
gincering Conference (2000 2022), we extract and analyze data on the
reported empirical research and answer 16 out of 77 competency ques-
tions. These answers show a positive development towards the vigion, but
alen the need for future improvements. [Conclugions.] The ORKG i
ready-to-uge and advanced infrastructure to organize data from literature
reviews as knowledge graphs, The resulting knowledge graphs make the
it openly available and maintai Dy research ities, enabling
sustainable literature reviews.

Knowledge Graph (ORKG) as such an infrastructure to build and publish an initial
Knowledge Graph of Empirical research in RE (KG-EmpiRE) whose data is openly
available. Our Tong-term goal is to continuously maintain KG-EmpiRE with the
research community to synthesize a comprehensive, up-to-date, and long-term

available overview of the state and evolution of empirical research in RE.
[Method.] We conduct a literature review using the ORKG to build and publish KG-
EmpiRE which we evaluate against competency questions derived from a published

vision of empirical research in software {requirements) engineering for 2020 --
2025. [Results.] From 570 papers of the IEEE International Requirements
Engineering Conference (2000 -- 2022}, we extract and analyze data on the reported
empirical research and answer 16 out of 77 competency questions. These answers ®

show a positive development towards the wision, but also the need for future e =

The following
two files must
be present:

« scikgtex.lua
* scikgtex.sty
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1. Change Complier from pdfLaTeX to LuaLaTeX

Download

Source
Actions
7 Copy Project
@ Word Count
Sync
% Dropbox
F Git
€ GitHub
Settings
Compiler
TeX Live version
Main document

Spell check

PDF

| pdfLaTeX

pdfLaTeX
LaTeX
XeLaTeX
LuaLaTex

| LTSI

ENE

BI @Ba -

) ¢ Normal text

files (.7ua and .sty) to the project: Already done
er from pdfLaTex to LualaTeX in the Overleaf settings

package

title of the paper using the command ‘metatitle{l
Conguer the EmpiRE:%’ A Community-Maintainable Knowledge Graph of
I in Requirements Engineering

iors of the paper using the command “metaauthor{}
'ras “and Felix Wernlein “and 111 Klinder “and Séren Auer}

research problem, objective, method, result, and conclusion of the

immandshresearchproblem{}, “objective{}, ‘method{}, “result{},

rical research in requirements engineering (RE) 15 a constantly
th a growing number of publications. Several papers address this
iture reviews to provide a snapshot of 1ts " “current’'' state and

', these papers have never built on or updated earlier ones, resulting

It is necessary to compile
your LaTeX source with
LualLaTeX for the
SciKGTeX package to
work.
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2. Add the SciKGTeX Package to the LaTeX File

(=T - e B - R B L L

=
H o

“wdocumentclass{article}

wusepackagefurl}

% 0. Add scikgtex files (.Tua and .sty) to the project: Already done

% 1. Change compiler from pdfLaTeX to LualLaTeX in the Overleaf settings

% 2. Add S5ciKGTeX package

Ybegin{document}

Add the command to the
preamble of the LaTeX
file:

\usepackage{scikgtex}
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2. Add the SciKGTeX Package to the LaTeX File: Result

=T I N < I . L T

=
oo

‘documentclass{article}

‘usepackage{url}

% 0. Add scikgtex files (.Tua and .sty) to the project: Already done

% 1. Change compiler from pdfLaTeX to LuaLaTeX in the Overleaft settings

% 2. Add 5ciKGTeX package
wusepackage{scikgtex}

‘begin{document}

Add the command to the
preamble of the LaTeX
file:

\usepackage{scikgtex}
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3. & 4. Annotate Metadata of the Paper

10
11
12
13

14
15
16
17
18
19
20

Yhegin{document}

% 3. Annotate the title of the paper using the command “metatitle{}
Ywtitle{Divide and Conguer the EmpiRE:“%, A Community-Maintainable Knowledge Graph of

Empirical Research in Requirements Engineering

¥

% 4. Annotate authors of the paper using the command ‘metaauthor{}

wauthor{0Tiver Karras “and Felix Wernlein “and J11 Kldnder “and 58ren Auer}

Wmaketitle

1. Annotate the title
\metatitle{}

2. Annotate the authors
\metaauthor{}

(Rem ark: \

The command \metaauthor{}
must be used individually for
each author. With four authors,
you need the command four

\ limes. Yy,
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3. & 4. Annotate Metadata of the Paper: Result

10
11
12
13

14
15
16
17

15
19
20

“Ybegin{document}

% 3. Annotate the title of the paper using the command ‘metatitle{}
YtitTe{\metatitle{Divide and Conquer the EmpiRE:% A Community-Maintainable Knowledge

Graph of Empirical Research in Reguirements Engineering}

b

% 4. Annotate auwthors of the paper using the command ‘metaauthor{}
wauthor{'\metaauthor {0Tiver Karras} “and ‘metaauthor{Felix Wernlein} “and
wmetaauthor{111 Klinder} “and “metaauthor{56ren Auer}}

Wmaketitle

1. Annotate the title
\metatitle{}

2. Annotate the authors
\metaauthor{}

(Rem ark: \

The command \metaauthor{}
must be used individually for
each author. With four authors,
you need the command four

\ limes. Yy,
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5. Annotate Content of the Paper

22
23

24

21 % 5. Annotate the research problem, objective, method, result, and conclusion of the

paper using the commands’researchproblem{}, “objective{}, ‘“method{}, “wresult{},
wconclusiond}

“begin{abstract}

[Background.] Empirical research in reguirements engineering (RE) is a constantly
evolving topic, with a growing number of publications. 5Several papers address this
topic using literature reviews to provide a snapshot of its ~“current’’ state and
evolution. However, these papers have never built on or updated earlier ones, resulting
in overlap and redundancy. The underlwying problem is the unavailability of data from
earlier works. Researchers need technical infrastructures to conduct sustainable

Titerature reviews. [Aims.] We examine the use of the Open Research Knowledge Graph

comprehensive, up-to-date, and Tong-term available overview of the state and evolution

of empirical research in RE. [Method.] We conduct a Titerature review using the ORKG to

a published wision of empirical research in software (reguirements) engineering for
2020 -- 2025. [Results.] From 570 papers of the IEEE International Reguirements
Engineering Conference (2000 -- 2022), we extract and analyze data on the reported
empirical research and answer 16 out of 77 competency questions. These answers show a
positive development towards the vision, but also the need for future improvements.
from Titerature reviews as knowledoe graphs. The resulting knowledge graphs make the
data openly available and maintainable by research communities, enabling sustainable
literature rewviews.

wend{abstract}

1. Annotate the research
problem

\researchproblem{}

2. Annotate the objective
\objective{}

3. Annotate the method
\method{}

4. Annotate the result
\result{}

5. Annotate the conclusion
\conclusion{}
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5. Annotate Content of the Paper

21

%

5. Annotate the research problem, objective, method, result, and conclusion of the

emark:

R
/AII commands can be used multiple times.
The annotated text elements should be as short as

possible and as long as necessary.
Definitions:

Research problem: Issue or gap in existing
knowledge addressed by the paper.

Objective: Goal that the paper aims to achieve.

Method: Systematic approach, technique, or
action plan used in the paper to achieve a goal
and result.

Result: Outcome from a systematic approach,
technique, or action plan used in the paper.
Conclusion: Findings from the analysis of the
research results in the paper.

N

/

1. Annotate the research
problem

\researchproblem{}

2. Annotate the objective
\objective{}

3. Annotate the method
\method{}

4. Annotate the result
\result{}

5. Annotate the conclusion
\conclusion{}
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5. Annotate Content of the Paper: Result

22
23

24

21 % 5. Annotate the research problem, objective, method, result, and conclusion of the

paper using the commands‘researchproblem{}, “wobjective{}, “method{}, “result{},
wconclusiond}

“Wbegin{abstract}

[Background.] Empirical research in reguirements engineering (RE) 1s a constantly
evolving topic, with a growing number of publications. Several papers address this
topic using Titerature reviews to provide a snapshot of 1ts " “current'' state and
evolution. However, these papers have never built on or updated earlier ones, resulting
in overlap and redundancy. The underlying problem is the
Wresearchproblem{unavailability of data from earlier works}. Researchers need technical
infrastructures to conduct sustainable Titerature reviews. [Aims.] We examine the

pubTlished wision of empirical research in software (requirements) engineering for 2020
-- 2025. [Results.] “result{From 570 papers of the IEEE International Requirements
Engineering Conference (2000 -- 2022), we extract and analyze data on the reported
empirical research} and ‘“result{answer 16 out of 77 competency questions}. These
answers show a positive development towards the vision, but also the need for future
improvements. [Conclusions.] “conclusion{The QRKG 15 a ready-to-use and advanced
infrastructure to organize data from Titerature reviews as knowledge graphs}. The
resulting knowledge graphs make the data openly available and maintainable by research
communities, enabling sustainable Titerature rewviews.

wend{abstract}

1. Annotate the research
problem

\researchproblem{}

2. Annotate the objective
\objective{}

3. Annotate the method
\method{}

4. Annotate the result
\result{}

5. Annotate the conclusion
\conclusion{}
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6. Annotate Content of the Paper with Invisible Markup

21

22
23

24

% 5. Annotate the research problem, objective, method, result, and conclusion of the

N

paper using the commands\researchproblem{}, “objective{}, “method{}, “result{},

wconclusiond}

“Wbegin{abstract}

[Background.] Empirical research in reguirements engineering (RE) 1s a constantly
evolving topic, with a growing number of publications. Several papers address this
topic using Titerature reviews to provide a snapshot of 1ts " “current'' state and
evolution. However, these papers have never built on or updated earlier ones, resulting
in overlap and redundancy. The underlying problem is the
Wresearchproblem{unavailability of data from earlier works}. Researchers need technical
infrastructures to conduct sustainable Titerature reviews. [Aims.] We examine the

pubTlished wision of empirical research in software (requirements) engineering for 2020
-- 2025. [Results.] “result{From 570 papers of the IEEE International Requirements
Engineering Conference (2000 -- 2022), we extract and analyze data on the reported
empirical research} and ‘“result{answer 16 out of 77 competency questions}. These
answers show a positive development towards the vision, but also the need for future
improvements. [Conclusions.] “conclusion{The QRKG 15 a ready-to-use and advanced
infrastructure to organize data from Titerature reviews as knowledge graphs}. The
resulting knowledge graphs make the data openly available and maintainable by research
communities, enabling sustainable Titerature rewviews.

wend{abstract}

What can | do, if the text is
not suitable for annotation?

Example:

‘... \method{evaluate against
competency questions} ...”

Solution:

\method*{evaluation against
competency questions}

fRemark:
This text is added to the PDF
metadata, but not rendered in

kthe text of the PDF. y
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6. Annotate Content of the Paper with Invisible Markup: Result

21

22
23

24

25

26

27

28

% 5. Annotate the research problem, objective, method, result, and conclusion of the
paper using the commands‘\researchproblem{}, ‘objectivel}, ‘method{}, “\result{},
‘wconclusion{}

‘begin{abstract}

[Background.] Empirical research in reqguirements engineering (RE) is a constantly
evolving topic, with a growing number of publications. Several papers address this
topic using literature reviews to provide a snapshot of its ~“current’' state and
evolution. However, these papers have never built on or updated earlier ones, resulting
in overlap and redundancy. The underlying problem is the unavailability of data from
earlier works. Researchers need technical infrastructures to conduct sustainable

Titerature reviews. [Aims.] We examine the ‘objective{use of the Open Research

community to swynthesize a comprehensive, up-to-date, and Tong-term available overwview
of the state and evolution of empirical research in RE. [Method.] We conduct a
evaluate against competency questions derived from a published wision of empirical
research in software (requirements) engineering for 2020 -- 2025. [Results.]
‘“result{From 570 papers of the IEEE International Requirements Engineering Conference
(2000 -- 2022), we extract and analyze data on the reported empirical research} and
‘result{answer 16 out of 77 competency questions}. These answers show a positive
development towards the vision, but also the need for future improvements.

organize data from literature reviews as knowledge graphs}. The resulting knowledage
graphs make the data openly available and maintainable by research communities,
enabling sustainable 1iterature reviews.

‘end{abstract}

% 6. If written text is not suitable for annotation, we can also annotate invisible
text using the *-notation

‘researchproblem®{unavailability of the extracted and analyzed data from literature
reviews}

‘\method*{evaluation against competency guestions}

What can | do, if the text is
not suitable for annotation?

Example:

‘... \method{evaluate against
competency questions} ...”

Solution:

\method*{evaluation against
competency questions}

fRemark: A
This text is added to the PDF
metadata, but not rendered in

kthe text of the PDF. y
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Comparison of Annotated Paper Versions

21

22
23

24

% 5. Annotate the research problem, objective, method, result, and conclusion of the
paper using the commands‘researchproblem{}, “wobjectiwve{}, ‘method{}, “result{},
woconclusion{}

“begin{abstract}

[Background.] Empirical research in reguirements engineering (RE) 15 a constantly
evolving topic, with a growing number of publications. Several papers address this
topic using Titerature reviews to provide a snapshot of 1ts " "current'' state and
evolution. However, these papers have never built on or updated earlier ones, resulting
in overlap and redundancy. The underlying problem is the
Yresearchproblem{unavailability of data from earlier works}. Researchers need technical

infrastructures to conduct sustainable literature reviews. [Aims.] We examine the

pubTlished vision of empirical research in software (requirements) engineering for 2020
-- 2025. [Results.] “result{From 570 papers of the IEEE International Requirements
Engineering Conference (2000 -- 2022), we extract and analyze data on the reported
empirical research} and ‘result{answer 16 out of 77 competency questions}. These
answers show a positive development towards the wision, but also the need for future
improvements. [Conclusions.] “conclusion{The ORKG
infrastructure to organize data from Titerature reviews as knowledge graphs}. The
resulting knowledge graphs make the data openly awvailable and maintainable by research
communities, enabling sustainable Titerature reviews.

wend{abstract}

21

22
23

24

25

26

27

28

% 5. Annotate the research problem, objective, method, result, and conclusion of the
paper using the commands‘researchproblem{}, ‘objectivel{}, ‘method{}, ‘\result{},
‘wconclusion{}

‘begin{abstract}

[Background.] Empirical research in reqguirements engineering (RE) is a constantly
evolving topic, with a growing number of publications. Several papers address this
topic using literature reviews to provide a snapshot of its ~“current’' state and
evolution. However, these papers have never built on or updated earlier ones, resulting
in overlap and redundancy. The underlying problem is the unavailability of data from
earlier works. Researchers need technical infrastructures to conduct sustainable

Titerature reviews. [Aims.] We examine the ‘objective{use of the Open Research

community to swynthesize a comprehensive, up-to-date, and Tong-term available overwview
of the state and evolution of empirical research in RE. [Method.] We conduct a
evaluate against competency questions derived from a published wision of empirical
research in software (requirements) engineering for 2020 -- 2025. [Results.]
‘“result{From 570 papers of the IEEE International Requirements Engineering Conference
(2000 -- 2022), we extract and analyze data on the reported empirical research} and
‘result{answer 16 out of 77 competency questions}. These answers show a positive
development towards the vision, but also the need for future improvements.

organize data from literature reviews as knowledge graphs}. The resulting knowledage
graphs make the data openly available and maintainable by research communities,
enabling sustainable 1iterature reviews.

‘end{abstract}

% 6. If written text 1s not suitable for annotation, we can also annotate invisible
text using the *-notation

‘researchproblem®{unavailability of the extracted and analyzed data from literature
reviews}

‘\method*{evaluation against competency guestions}
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7. (Optional) Annotate Research Field

_ 1. Annotate the research
Remark: . field

1. Apaper inthe ORKG is assigned to a research field based on _
DFG classification. All research fields: https://orkg.org/fields. \researchfield{}

2. URI_of thg QRKG Tc.emantlc web resource for Software 2 Refer to the ORKG
Engineering: https://orkg.org/resource/R140. semantic web resource

3. Use the command \uri{"URI"}{"Label”} inside an annotation to Sof : :
refer to resources in the semantic web. The first argument is the oftware Engineering
URI to the semantic resource and the second is an optional \uri{“URI"{“Label"}
Label.

4. The term “Software Engineering" does not appear in the abstract,

\ so we need an invisible annotation and we also use the \uri{}{}/

command to create a reference to the semantic resource.



https://orkg.org/field/R140/Software_Engineering
https://orkg.org/fields
https://orkg.org/resource/R140
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/. (Optional) Annotate Research Field: Result

29
30

—_

% 7. Optional: Annotate research field of the paper
“researchfield*={‘\uri{https://orkg.org/resource/R140}{Software Engineering}}

2.

3.

\_

mark: \

[ Re
1. Apaper inthe ORKG is assigned to a research field based on the

DFG classification. All research fields: https://orkg.org/fields.

URI of the ORKG semantic web resource for Software
Engineering: https://orkg.org/resource/R140.

Use the command \uri{*"URI"}{"Label”} inside an annotation to
refer to resources in the semantic web. The first argument is the
URI to the semantic resource and the second is an optional
Label.

The term “Software Engineering" does not appear in the abstract,

so we need an invisible annotation and we also use the \uri{}{}
command to create a reference to the semantic resource. /

1. Annotate the research
field

\researchfield{}

2. Refer to the ORKG
semantic web resource
Software Engineering

\uri{*"URI"}{"Label”}



https://orkg.org/field/R140/Software_Engineering
https://orkg.org/fields
https://orkg.org/resource/R140
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8. Use Custom Annotations of REFSQ’24 and REFSQ’25

33 % 8. Optional: Using REFS5Q'24 and REFSQ'25% annotations

34 Svcontribution®*{code repository}{durl{https:/ /github. com/okarras/EmpiRE-Analy=is}}
35  Svcontribution®{dataset}{\url{https:// orko.org/ api /rdf /dump}}

36

37 vwend{document}

1. Annotate the code
repository

/ \ \contribution{code repository}{}
Remark:

1. Use the command \contribution{*Property name”}{“Label’} to add 2. Annotate the dataset
a custom annotation for your domain. The first argument is the \contribution{dataset}{}
Property name of the property from the ORKG you want to use,
and the second is an optional Label. SciKGTeX checks if a
property with the provided exact Property name exists and
replaces it with the internal property ID in the ORKG namespace.

% All ORKG properties can be found here: https://orkq.orq/propertiesj



https://orkg.org/properties

Promotion of Open Science in Requirements Engineering — Leveraging the Open Research Knowledge Graph for FAIR Scientific Information

LEIBNIZ INFORMATION CENTRE
FOR SCIENCE AND TECHNOLOGY,
UNIVERSITY LIBRARY

9. Generate FAIR-Annotated PDF of the Paper

c,i{'a Review w Share Q Submit 9 History

6 Menu N Upgrade
Ent
example.tex
scikgtex.lua

scikgtex.sty

w File outline

We can't find any sections
or subsections in this file.
Find out more about the
file outline

TR T RS

e
WwoNR S

Example

Visual Editor J3 T N M1 ETRENT BJI Ba

“documentclass{article}
“wusepackage{ur1}

Add scikgtex files (.lua and .sty) to the project: Already done

Change compiler from pdfLaTeX to LualaTeX in the Overleaf settings

% 2. Add SciKGTeX package
“wusepackage{scikgtex}

“begin{document}

% 3. Annotate the title of the paper using the command ‘\metatitle{}
Ntitle{\metatitle{Divide and Congquer the EmpiRE:\\ A Community-Maintainable
Knowledge Graph of Empirical Research in Requirements Engineering}

i

% 4. Annotate authors of the paper using the command “metaauthor{}
‘metaauthor {111 Klinder} ‘\and ‘\metaauthor{Siren Auer}}

“maketitle

% 5. Annotate the research problem, objective, method, result, and conclusion of
the paper using the commands\researchproblem{}, “objective{}, ‘method{},
result{}, “conclusion{}

“beginfabstract}

[Background.] Empirical research in requirements engineering (RE) is a constantly
evolving topic, with a growing number of publications. Several papers address this
topic using literature reviews to provide a snapshot of its “~“current’'® state and
evolution. However, these papers have never built on or updated earlier ones,
resulting in overlap and redundancy. The underlying problem is the unavailability
of data from earlier works. Researchers need techmical infrastructures to conduct

sustainable Titerature reviews. [Aims.] We examine the “objective{use of the Open

initial Knowledge Graph of Empirical research in RE (KG-EmpiRE) whose data 1s
openly available}. Our Tlong-term goal is to continuously maintain KG-EmpiRE with
the research community to synthesize a comprehensive, up-to-date, and long-term
available overview of the state and evolution of empirical research in RE.

published vision of empirical research in software (reguirements) engineering for
2020 -- 2025. [Results.] “result{From 570 papers of the IEEE International
Reguirements Engineering Conference (2000 -- 2022), we extract and analvze data on

W

Divide and Conquer the EmpiRE:

A Community-Maintainable Knowledge Graph of
Empirical Rescarch in Requirements Engincering

Oliver Karras Felix Wernlein Jil Khinder Soren Auer

April 19, 2024

Abstract

[Background.] Empirical research in requirements engineering (RE)
s a constantly evolving topic, with a growing number of publ 5
veral papers address this tople using literature reviews to provide a
snapshol of its “current” state and evolution. However, these papers have
never built on or updated earlier ones, resulting in overlap and redun-
dancy. The underlying problem is the nnav v of data from earlier
works, Researchers need technical infrastructures to conduct sustainable
literature reviews, [Alms.| We
Knowledge Craph (ORKG) as such an infrastructure Lo build and publish
an initial Knowledge Graph of Empirical research in RE (KG-Em;
whose data is openly available. Our long-term goal is to continuousty
maintain K- EmpiRE with the research community to synthesize a com
lable overview of the state and
on of empirical rescarch in RE. [Method ] We conduct a Litera-
ture review using the ORKG to build and publish KG-EmpillE wh we
evaluate against competency questions derived from a published vision of
empirieal research in software (requirements) engineering for 2020 — 20125,
[Results.] From 570 papers of the IEEE International Requirements En
nference (2000 — 2022), we extract and analyze data on the
reporled empirical research and answer 16 oul of 77 compelency ques-
tions. These answers show a positive development towards the vision, but
also the need for future improvements. [Conclusions.] The ORKG is a
ready touse and advanced infrastructure to organize data from literature
reviews as knowledge graphs, The resulting knowledge graphs make the
data openly available and maintainable by research ities, enabling
sustainable lileralure reviews.
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Overview of Approaches that Classify User Feedback as Feature Request v+ &
\ i June 2021

This overview shows the classification results of approaches that use the machine learning algorithms Naive Bayes, Support Vector Machines, and Decision Trees C4.5 in

combination with the machine learning features Bag of Words or Term Frequency - Inverse Document Frequency to classify user feedback as feature request.
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Example: ORKG Comparison of Related Work — State of the Artl®]

A Comparison of Scientific Publications on the State of Empirical Research in Requirements
Engineering and Software Engineering % &

B November 2023

This comparison provides an overview of scientific publications that have investigated primary studies in requirements engineering and software
engineering to give a snapshot of the "current” state of empirical research in requirements engineering and software engineering. In particular, the
comparison shows for each publication (1) which research fields and topics were investigated, (2) whether and where the extracted and analyzed
data is available, and (3) which method was used to determine the state, including further details about the respective method.

- Oliver Karras

2 Felix Wernlein

DOI: https://doi.org/10.48366/R650023
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Figure 1: Comparison of related publications on the “current”™ state and evolution of empirical research in RE and SE [16]).

Figure | shows an excerpt from a comparison that we created
o get an overview of related publications on the “current™ state
and evolution of empirical research in RE and SE [16). For
thiee publications, the excerpt shows the method used. the data
availability, as well as the period and the number of papers
examined. We use the ORKG due to its cros-domain and

opic ch istics. as well as its ful applicat
foe CrowdRE by Karras et al. [42].

L RELATED WORK

Below, we review 14 publications that provide snapshots of
the “current” state and evolution of empirical research in RE
and SE (see Table ) [16]. We anly consider publications that
address the topic in general and are not limited 1o specific
aspects. such as 2 method [67], [68] or a conext [69]. [70].

Wi found five publications on empirical research in RE
published between 2005 and 2016 and nine on empirical
research in SE published berween 2002 and 2021. While one
publication [1] examined empirical research in RE using a
survey with 42 respoadents, the other 13 publications [2].
[3). [5H15] used isystematic) literature reviews of system-
atic mapping studies o analyze on average 4029 papers
iminimum: 20, median: 154, and maximum: 2237 papers)
published berween 1977 and 2019 with overlapping periods.
In total, these 13 publications examined papers from a total
of 60 differeat venues on 18 different themes. Nine of the &0
venpes and ten of the |8 themes were examined by more than
wo publications. These facts show that there is considerable
overlap and redundancy between these publications in terms of

Table I: Details of related publications on the “current™ s
Legend: Liscratus: Review (L), Systcmasc Licrsue

goals, metheds used, perinds, venwes, and themes examined.
This overlap and redundancy could have been avoided if
researchers had collaborated 1o build on and update earlier
works. However, only four out of 14 publications offer their
data at all, with only one publication [15] using a public data
repository [T1), [72]. The other three publications only offer
links that no loager work [S], [12], (13].

In terms of key findings, the 14 publications show consistent
results, although not all 18 themes were examined in all pub-
lications. For example, eleven of the 14 publications reporied
on the most commonly used research methods. Until 2000, the
mst common research methods were concepiual analysis and
concept implementation [7). Between 2000 and 2015, the most
commonly used research methods changed 1o case studies
and experiments (3], [5), [S}11]. which were expanded
after 2015 w also include surveys and systematic literature
reviews [12}-[15]. While this change shows an evolution of
research methods wed. we also note that experiments and case
studies have been the two main research methods for empirical
research in RE and SE for more than 30 years. Although
these two research methods have been used for a long time,
seven publications coscluded that there is a need o develop,
expand, and use standardized 1erminology and theories (from
other disciplines) 1o more consistently represent the enpirical

conducted and better explain the results found [1],
[2). [6H8]. [12] [13]. In this regard. seven publications
also analyzed the information repored for a comprehensive
description of a research design. This information includes de-
tails about the research question(s) [1], contexmal factors [6].

tate and evolution of empirical research in RE and SE [16]).
Review (SLE), and Syscmaiic Mapping SM5)

[5] Karras et al.: Divide and Conquer the EmpiRE: A Community-Maintainable Knowledge Graph of Empirical Research in Requirements Engineering. 2023 ACM/IEEE
International Symposium on Empirical Software Engineering and Measurement (ESEM), DOI: 10.1109/ESEM56168.2023.10304795, 2023.
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Example: ORKG Comparison of Literature — ML Approachesl®!

Overview of Approaches that Classify User Feedback as Feature Request vv &

i June 2021 & Oliver Karras 2 Eduard C. Groen

This overview shows the classification results of approaches that use the machine learing algorithms Naive Bayes, Support Vector Machines, and Decision Trees C4.5 in
combination with the machine learning features Bag of Words or Term Frequency - Inverse Document Frequency to classify user feedback as feature request.
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Visualizations

Fig. 2: Excerpt from ouwr comparison for Case 1T [35].

T7 papers from the SLR by Khan et al. [18]), describing the
relation of the papers 1o five phases of RE and the CrowdRE
utilities applied [36]. We are sill in the process of adding the
contributions. from the remaining S0 papers, which is more
i ing than for the fative data from Case |

because of the expert judgments needed for classifying the
papers” contibutions. The comparison of the X7 papers makes
it easy 1o identify, for example. the four papers that address
the runtime purpose of monitoring for requi evolution.

example, a development succeeding the SLR by Santos et
al. [17] are reporis of Deep Learning algorithms showing
promising resulis in classifving user feedback [41), [42), which
should be successively added to the comparison.

Diespite all these advantages, the OREG also has limitations.
Most of the limitations we experienced can be attributed 1o
the development starus of the platform. which is cumently
in beta Further development of the ORKG must improve
i ioas for the expen crowd by enabling better woekflows

With the created comparisons [35), [36). we achieved our
goal of acquiring and curating the detailed resulis of both
SLRs. The knowledge-based representation in the form of

has several ad over a purely ds
based ion. The i are i ive and allow
fillering of views by different scholarly knowledge contained
in each row, even by specific value ranges of qualitative and
gquantitative content. The ORKG also provides a service for
eneraling several graphical visualizations hased on data in the

for entering data and creating visualizations. Neventheless, we
also experienced that the project team has always responded
direetly 1o our reported issues, which we could see gerting
added to the GitLab issue tracker' and addressed shorly
thereafier.

V. iscussion
The ORKG aroused our imerest as a crowdsourcing platform
fior applying and communicating CrowdRE research. In this
b report, we explored whether the ORKG can promote

comparisons, helping the reader und faster
than through the large comparison table. The most important
feature of the ORKG is that the added contribuions and
created comparisons are available 10 anyone. In this way, every
crowd member can wse the curated scholarly knowledge and
created comparisons s a basis for new comparisons. Moreover,
the existing comparisons can be expanded with additional
scholarly knowledge from papers already included, and even
with new contributions from papers added later 1o the ORKG.
We already expanded several comtributions, e.g.. the resulis of
other clssifications e in Dhinskaran et al’s paper [40]'.
For Case 1, we added the details of the three erowd properties
scale; level of kmowledye, shills & expertise: and roles, which
are oaly briefly and superficially described in the SLR [18]. For
Case I, we added links to the datasets used and performance
values 1o classification categories other than “Feare Request™.
This expansion is relevant to enable long-term curation. For

the potential of CrowdRE in open source and open research
seflings. taking two perspectives: that of CrowdRE researchers
and that of crowd members.

Our first contribution is that we provide a comprehensive
overview of the ORKG's festures a8 a crowdsourcing plaform
for acquiring and curating scholarly knowledge [37), mapped
w the four key activities of CrowdRE. Our findings show
that the ORKG is a crowdsourcing platform offering several
features that can facilitate successful CrowdRE. Alhough the
OREG project team has not yet consciously applied CrowdRE,
they already address crucial pans of the CrowdRE cycle by
motivating crowd members o panticipate, eliciting feedback,
and monitoring context & usage data, which they amalyze o
derive and implement the needs and requirements of the crowd

To motivale crowd members, the project team uses es-
tablished mechanisms and incentives 1w boost intrinsic and
extrinsic motivation (see Finding 1). Feedback is elicited

o S —rrY

[9] Karras et al.: Researcher or Crowd Member? Why not both! The Open Research Knowledge Graph for Applying and Communicating CrowdRE Research. 2021 IEEE 29th

International Requirements Engineering Conference Workshops (REW), DOI: 10.1109/REW53955.2021.00056, 2021.
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Example: ORKG Comparison of Literature — Simulation Parameters!19]

.“a
Comparison of Studies on Germany's Energy Supply in 2050 % & —T ¢ O fars st | O St s o ey d
8 Movember 2021 & Felix Kullmann - Jan Gépfert & Oliver Karras 2 Patrick Kuckertz & Séren Auer & Markus Stocker 2 Peter Markewitz Energy and GHG scenarios [14] (see Figure 1). In contrast to the iraditional way of publishing
an overview of scenarios within a ORKG provide the benefit
that th versionable and can thus be cont sed, updaled, and
2 Leander Kotzur & Detlef Stolten System p:rnjsdsy\\af::n mse:rchers pu;:: new muws'y o uPd ions, e
Research ORKG comparisons can be easily by ibi Ihsnsw ios using Ihs
This comparison compiles the results from various studies analyzing a future low-carbon energy system for Germany. The focus of this study comparison is T e K e e e
Fe H i Tot i H i sevel i H i i ORKG also su) s the supr ion of ORKG i by creating visual-
electricity generation. In the future, however, other essential characteristics of the respective energy system designs in the individual studies will be listed. Installed e B e e arther dracty risans by creafing visuah
P P H G H H P H H via various access points, such as a REST API, a Python or R package, or a SPARQL
capacity is given in GW and electricity generation is given in TWh. The authors would like to thank the German Federal Government, the German State pi in combination with a Jupyter notebook
Governments, and the Joint Science Conference (GWK) for their funding and support as part of the NFDI4Ing consortium. Funded by the German Research
Foundation (DFG) - project number: 442146713. This work was also supported by the Helmholtz Association under the program “Energy System Design”. .
DOI: https://doi.org/10.48366,/r153801
[ -11,.,.-r|JL,
.
: | F ) | . 64 |
it ll]llmululluhm L g Lk i~ e
£ £ £
= = I Lt .|| N £ o0 II | M| || | | £ 0 I I .
Study Study Study Study Study
Figure 1. ORKG comparison of 25 scenarios from GHG studies for Germany [14]
In addition. we an ORKG ob y on Energy System Research'?.
The ORKG observatory serves as a central access point to all related curated publi-
cations, i and vi i so that other researchers can easily explore
. . . . . . the content. For example. Auer et al. [15] already rsused the curated scientific knowl-
Properties Klimaneutrales Deutschland Wasserstoff-Roadmap Mordrhein-  Wege zu einem klimaneutralen Wege fir die Energiewende | edge from our two ORKG by i further natural
. . ions from domain experts beynncl the previous consider-
Contribution - 2020 Westfalen Energiesystem Contribution - 2019 : ation. For this purpose, they specified the ion as SPARQL query
(see Listing 1). We executed this query on the SPAROL en\:bolm and vigualized the
Contribution - 2020 Contribution - 2020 results in Figure 2. In particular, these results show that average energy supply from

photovoltaics and onshore wind power increased approximately fourfold from the 2006
= 2010 interval to the 2016 = 2020 interval.

has energy sources all sources all sources all sources all sources

bicenergy bicenergy bicenergy bicenergy
geothermics geothermics geothermics geothermics
hydropower hydropower hydropower hydropower

Putips:/forkg. arg/observatory/Enrgy_Systes_Research

i e https://doi.org/10.48366/r153801

[10] Karras et al.: Organizing Scientific Knowledge From Energy System Research Using the Open Research Knowledge Graph. 1t NFDI4Energy Conference, DOI:
10.48550/arXiv.2401.13365, 2024.
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Example: ORKG Comparison of Literature — Process Variants!!!!

Tailored Forming Process Chain for the Manufacturing of Hybrid Components with Bearing Raceways Using
Different Material Combinations #
& May 2022 & Oliver Karras & Laura Budde 2 Paulina Merkel

This comparison provides an overview of Tailored Forming process chains carried out in the CRC 1153 "Tailored Forming” for the manufacturing of hybrid components with
bearing raceways using different material combinations. A variety of materials combinations is used for the Tailored Forming of such hybrid components. The comparison
shows the combined materials, the entire Tailored Forming process chain with its individual steps, and the resulting hybrid component with its qualities. For each step, the
comparison shows the measurement methods performed and their results for the individual qualities of the hybrid components. In this way, the comparison shows how
different qualities of the hybrid components change during the process due to the manufacturing methods used.

DOL: https://doi.org/10.48366/r187049

ponents with Bearing Raceways Using

Data analysis with Juypter

notebook

ocess Chain for the Manutacturing of Hybrid Coenp

Investigation of the material Investigation of the material Investigation of the material Investigation of the material
combination 20MnCr5 and combination 20MnCr5 and combination 20MnCr5 and combination 20MnCr5 and
X45CrSi9-3 in the Tailored X45CrSi9-3 in the Tailored X45CrSi9-3 in the Tailored X45CrSi9-3 in the Tailored i 35
Forming of shafts with bearing Forming of shafts with bearing Forming of shafts with bearing Forming of shafts with bearing
seats seats seats seats

Properties

Air-cooled 2 Cladding Layer Air-cooled 3 Cladding Layer Water-cooled 2 Cladding Layer Water-cooled 3 Cladding Layer
Component (x45CrSi9-3) - 2022 Component (x45CrSi9-3) - 2022 Component (x45CrSi9-3) - 2022 Component (x45CrSi9-3) - 2022

has material/material

“* belongs to material Steel Steel Steel Steel

S iz 2 https://doi.orq/10.48366/r187049

[11] Karras et al.: Organizing Scientific Knowledge from Engineering Sciences Using the Open Research Knowledge Graph: The Tailored Forming Process Chain Use Case.
Under Review at Data Science Journal, 2024.
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TIB

Example: ORKG Comparison of Literature: Software Features!?

Comparison of Hyperparameter Optimization Tools #

i January 2023 & Oliver Karras = Difan Deng & Marius Lindauer

This comparison looks at the capabilities of various optimization tools for hyperparameter optimization, focusing on the following: Complex hyperparameter space, multi-
objective, multi-fidelity, instances, command-line interface, and parallel computing. In addition, this comparison provides further information about the respective
optimization tool, such as the locations of the code repository, README, software documentation and issue tracker, license and programming language.

DOI: https://doi.org/10.48366/r281265

BoTorch: A Framework for BOHB: Robust and Efficient

Hyperparameter Optimization at

OpenBox: A Generalized Black- SMAC3: A Versatile Bayesian

Optimization Package for

Properties

Efficient Monte-Carlo Bayesian box Optimization Service

Optimization Scale Hyperparameter Optimization

SMAC3 - 2021

OpenBox - 2021

BoTorch - 2020 HpBandSter - 2018

result/software

BoTorch

Multi-Fidelity
Multi-Objective

“9 name* OpenBox HpBandSter SMAC3

Complex Hyperparameter Space

Multi-Fidelity

Complex Hyperparameter Space
Multi-Objective

9 software features* command-line interface

Complex Hyperparameter Space

parallel computing parallel computing parallel computing Instances
Multi-Fidelity

Multi-Objective
parallel computing

“ complex x v v v
hyperparameter space*

9 multi-objective® v v b4 v

b multi-fidelity* v x

% instance* X X https//dOI.OrQI10.48366/r281265

Command-Line Interface
SMAC can not only be executed within a python file but also from the commandline. Consequently, not only
algorithms in python can be optimized, but implementations in other languages as well,

© Note

Command-line interface has been temporarily disabled in v2.0. Please fall back to v1.4 if you need it.

Comparison

The following table provides an overview of SMAC's capabilities in comparison with other optimization tools,

Paclkage Complex Hyperparameter Space  Multi-Objective  Multi-Fidelity Instances Comm:
HyperMapper 4 # X
Optuna X
Hyperopt K 4 X
BoTorch b 4 * b 4
OpenBox * *x X
HpBandSter b4 X X
SMAC
< >
Previous ) ) Next N
Installation Getting Started

[12] Lindauer et al.: SMAC3 Documentation, URL: https://automl.github.io/SMAC3/v1.4.0/getting_started/package overview.html#comparison, 2024.
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Goal:

ORKG Comparison on Reported Empirical Researc

"+ highligh ted in tect*

b hiddien in tert*

Comparison | 4esasizusens

Overview of Reported Empirical Research in Requirements Engineering Publications from 2021 &

Wray2024 2 Olerkames

This comparisan shows an oweriow of regarted empirical resaarch in gublications of the

On the imgact of using different templates on creating and
understanding user stories

Do different user stary templates hawe an imgact an the creation of user
storias?

Do diffarant usar stary temglates have an imgact an the understanding of
s storias?

panimant
21
dason

otve statisbes

nfarontisl statistics

4+ Add cormibusion 1= Wisualize A.

Amiiguity and Ganarality in Natural Language Privacy Palicies

Camatbemten 1 - 2021

To what exctent dos the dassfication maddl reduca the manual antology

construction affort?

What is the effect of mizsing transitive hypemymy an dassfication
parformanca?

SpErmant

descriptive statistics

machine lasming

ternational Requiremants Enginearing Confarance from the year 2021

’a,axalf

Enviran mant-Driven Abstraction kden tification for Requirements-Sazed
Testing

Conmbemten 1

Me quasiian.

acganmant

comgaratioe analyss
descrigtiva statistics

machine kearming

From ldess to Bxpremed Meads an Empirical Study on the Evalution of
Requirements during Hicitation

How much is the difference in terms of documented requirements and
roles with respect to initial idass?

Whit is the rélevance gieen 1o the different categories of requirements
and roles with respect to initial Idaas?

Whit is the rélevance gieen 1o the different categories of requirements
and roles with respect to initial Idaas?

o

o

wepanmant
il
descrigtive statistics

niaran tisl statistics

thematic analyss

https://sandbox.orkqg.org/comparison/R369109
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Topic: Reported Empirical Research

[-.
( >:§ OR KG View s~  Tools ™  About v i NFDI4DataScience ¥ Search... Q, + Add new @
—— e e ez

« Empirical Research

 Research question
N QueSthn Environment-Driven Abstraction Identification for Requirements-Based Testing 77 &
° H 1 i September 2021 ® 5 citations = Software Engineering & Zedong Peng & Prachi Rathod & Man Niu & Tanmay Bhowmik & Hui Liu & Lin Shi & Zhi Jin
H Idde n In teXt Published in: 2027 IEEE 29th International Requirements Engineering Conference (RE) DOI: https://doi.org/10.1109,/re51729.2021.00029
« Highlighted in text
. Contribution 1 B Add to comparison
- Data Collection Method
= preferences Provenance Timeline
* MethOd Added on
.. & Applied templates: Empirical Research, Contribution 1 08 May 2024
* Number of participants
. data analysis method comparative analysis Added by
 Data Analysis Method L @ ov
machine learning
Contribut:
° M eth Od descriptive statistics OTi:ErfIK:"::
[ ]

Threats to Validity
« Construct Validity
* Internal Validity
« External Validity
« Conclusion Validity

_ _ Assign to observatory
data collection method experiment

research question Mo gquestion,

threats to validity Construct validity: true, Internal validity: true, External validity: true Conclusion

validity: false
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TIB

Overall Process for Creating an ORKG Comparison

Add paper to
ORKG.

~

{

Describe the
added paper.

~

J

Yes

More
papers?

Create ORKG
comparison.

~

J

(Rem ark:

Instead of going through the loop, we will work collaboratively in the
tutorial as conceived by ORKG. We will take all papers from all
participants and compare them with each other in an ORKG comparison.

@n ORKG comparison requires at least two publications.

\

Publish ORKG
comparison.

J
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1. Open ORKG Website

f\'
‘>4 ORKG

View v  Tools v About v i NFDI4DataScience ¥

Scholarly Knowledge Structured |

The Open Research Know

= Browse by research field Search for fields...

Physical Sciences & - . .
y: - Social and Behavioral Sciences

174 comparisons

Engineering
3434 papers - 356 comparisons

Arts and Humanities
34 comparisons

443 papers - 944 papers -

Comparisons Papers Visualizations Reviews Lists

Latest Mastodon posts

Top recent = €t~ Open Research Knowledge Graph
& /“-J @orkg@mastodon.sodial

Overview on studies about the role of (social) media in political polarization across Social Influence an..

the years 2011 to 2020

Wander why #reborn papers come with a butterfly g ?

/Remark: \

For the tutorial, we use the
ORKG test environment
(https://sandbox.orkqg.orqg/)
to try everything without
hesitation. You can find the
official ORKG at
https://orkg.orq/.

Get your exemplary paper:

Qﬁps://bit.lv/i%UGthi /

Use https://sandbox.orkg.org/!

NOT https://orkqg.org/!
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2. Sign Up & Sign In

Sign up

Display name

Name

Sign in

Email address

Email address .
Email address

Password .
Email address

Password

, Password
Confirm Password

Confirm password Password

| accept the Special Conditions ORKG
| agree to the processing of my personal data provided here by Sign in
Technische Informationshibliothek (TIB). In accordance with the

data protection declaration as well as the info sheet data

protection, the data is processed exclusively by TIB in order to
provide services of our platform. Not a member? Create an account

Already a member? Sign in
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3. Add a New Comparison to the ORKG

Search... + Add new

Comparison

Create an overview of state-of-the-art

Ile‘dge. Structu re ] . s | literature for a particular topic by adding

multiple contributions simultaneously.

describe research papers in a struct .
’ = 1. Click on “+Add new”

find and compare. () Play video _. Paper

The add paper form guides you to the process S I t (11 C . L)
of generating structured data for your paper. 2 . e eC O m pa rl Son

you enter in the system can be deleted with Other

.o Add other artifacts, such as datasets, software

ar general resources. , \

Remark:
sesreh for el We could also start by adding
individual papers, but since we

_ Physical Sciences & _ - want to create a comparison at the
Sciences Mathematics Social and Behavioral Sciences .. ; )

181 comparisons 826 papers - 142 comparisons end, |t IS easy tO Start |mmed|at6|y)

4276 papers - 514 comparisons '
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4. Go to the Contribution Editor

r.
( >:; ORKG  view~ Toolsv  Aboutw # NFDI4DataScience ¥ Search.. Q @

Add comparison

How to make an ORKG comparison - An Example from Comparisons in ORKG provide an overview of state-of-the-art literature for a particular topic. Comparisons are 1 C | i C k O n L G O to
Yimlogy dynamic and FAIR. A comparison is created from contributions, view example of comparison [4. To create your .
o e ot N Comens @ own comparisons in ORKG, you can either import existing data (via CSV import) or start from scratch by adding

your own contributions. This page guides you in creating new comparisons. CO n tri b u ti O n ed ito r”

P «ox 00:00706:34 TB 2

(Remark: \

When the data is already

. EaEaEs extracted, e.g., in a spreadsheet
B o {one ey |
we could use CSV import tool.

In case you have existing data, you can import this via If you don't have existing data, go to the contribution Once you are done editing contributions, you can H Oweve r, th e tOOI IS a prOtOtype

1. Existing data 2. Contribution editor 3. Publish comparison

the CSV import tool. This is especially helpful if you editor to add contributions that will be used in the create and publish a comparison. Published . .
already have a large file in which related work is comparison. After creating contributions, you can comparisons are persistent so they are perfectly and Stl I I req U I reS a IOt Of man Ual
compared. create a comparisons. suitable for publications.

work to map the data.
\ Y,
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5. Add a Paper

c? .
C :-8 ORKG View v Tools v About v # NFDI4DataScience v Search... Q + Add new @

Warning: You are using a testing environment. Data you enter in the system can be deleted without any notice.

Contribution editor

Start adding contributions by clicking the button Add contribution on the right

1. Click on “Add contribution”

Add paper to Describe the More Create ORKG Publish ORKG
ORKG. added paper. papers? comparison. comparison.

Yes
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5. Add a Paper: Enter DOI (or Paper Title)

Add contribution Add contribution

Paper title or DOI

Paper title or DOI
10.1109/RE51729.2021.00009

Search contributions by paper title or DOL...

There are no results, please try a different search term or  Add new paper

Select the contributions you want to add or you click on @ if you want to create a new contribution for

an existing paper

From Ideas to Expressed Needs: an Empirical Study on the Evolution of Requirements during

Elicitation [ (+]

Environment-Driven Abstraction Identification for Requirements-Based Testing [4 [+

Ambiguity and Generality in Natural Language Privacy Policies [ (+) 1 . CI iCk O n “Ad d n eW pa pe r”

On the impact of using different templates on creating and understanding user stories [ (+]

tes‘cadasL-,)I o ( \
Comtion Remark:
If the paper is already in the ORKG, it is shown

and we can either reuse an existing
contribution or create a new one.

+ Load more

J
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5. Add a Paper: Lookup Paper by DOI

Create new paper X Upload PDF <[> Enter BibTeX x

DOl @

10.1109/RE51729.2021.00009 Lookup

When a DOl is entered, some metadata is automatically filled

Show metadata fields

4 h

Remark:

ORKG attempts to retrieve the metadata
automatically. If the retrieval is not successful, you
can also manually enter or correct the metadata.

\_ J
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5. Add a Paper: Lookup Paper by DOI

Create new paper & Upload PDF <[> Enter BibTeX X

Create new paper L. Upload PDF <[> Enter BibTeX X
Dol @
10.1109/re51729.2021.00009 Looku
DOl @ P

When a DO is entered, some metadata is automatically filled

10.1109/RE51729.2021.00009 Lookup
Hide metadata fields

When a DOI is entered, some metadata is automatically filled

Paper title (required) @

Show metadata fields Mon-functional Requirements for Machine Learning: Understanding Current Use and Challenges in Indu

Research field (required) @
Software Engineering Choose |
Create Paper authors @

% Khan Mohammad Habibullah P
% Jennifer Horkoff P
1. Click on “Lookup” + st o
Publication manth @ Publication year @
2. Check metadata fetched 7) (= :
Published in @
3 Ad d a @ Resea rCh fi e I d ” We 2021 IEEE 20th International Requirements Engineering Conference (RE)

Paper URL @

u Se “SOftwa re E n g i n ee ri n g 7 - http://dx.doi.org/10.1109/RE51729.2021.00009
4. Click on “Create”




LEIBNIZ INFORMATION CENTRE
FOR SCIENCE AND TECHNOLOGY
UNIVERSITY LIBRARY

Promotion of Open Science in Requirements Engineering — Leveraging the Open Research Knowledge Graph for FAIR Scientific Information

6. Describe a Paper
Contribution editor

Non-functional Requirements for Machine Learning: Understanding Current Use and e

Properties ~ Saved

Challenges in Industry

Contribution 1

Start adding properties or use templates by using the buttons below

© Add property & Templates

Suggested properties

+ research problem

~

Remark:
Instead of adding all properties
Add paper to Describe the More Create ORKG Publish ORKG |nd|V|duaIIy we use an ORKG
ORKG. added paper. papers? comparison. comparison. !
template. Y

{
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6. Describe a Paper: ORKG Templates

An ORKG template specifies the
structure and terminology used
to describe a publication in the
ORKG. Its use ensures FAIR
data that Is consistent and
comparable across publications.

https://sandbox.orkg.org/template/R369028

Empirical Research (@

empirical research

research question [.*] G

data collection method [..*] e+

data analysis method [..*] e+

threats to validity [..*] @+
a (-}

ﬁ?emark:

Every user can create ORKG templates. However, it can take
some time and practice to build a good ORKG template.

If you want to use the feature and have problems, you can
always contact the ORKG team, especially me. We have our
an Curation and Community Building team to support youJ

~

Research Question ¢@?
research question
question [..*] o

Hiddenintext 7] (@

Highlighted in text [.*] (@

a

Threats to Validity @2

threats to validity

Construct validity [..*] o

Internal validity [..*] o

External validity .71 (@

Conclusion validity [..*] o

o o

Data Collection Method @&
data collection method

method [.*] 0
MNumber of participants [..*] o
.

Data Analysis Method @

data analysis method

method [..*]
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6. Describe a Paper: Add Template “Empirical Research”

Contribution editor

Properties sl Non-functional Requirements for Machine Learning: Understanding Current Use and e

Challenges in Industry

Contribution 1

Start adding properties or use templates by using the buttons below

© Add property & Templates

Suggested properties

+ research problem

1. Click on “Templates”
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6. Describe a Paper: Add Template "Empirical Research”

Template gallery

Browse templates

By label Search template by label

Choose a template to use it in all contributions.

Clicking on one of the templates will add it to all contributions

Featured templates:

Machine Learning Experiment +  Crowd Intelligence +  Experiment

Dataset for Mamed Entity Recognition +  Leaderboard +  Team Subtask Contribution Description

Common Template +  SVM Model Hyperparameters +  Task Dataset Metric Score
Comparisons with Existing Machine Learning (ML) Models +  Neural Model Hyperparameters

Baseline + Software Mention Contributions in Scientific Articles + Student's t-test

1. Search for “Empirical
Research”
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6. Describe a Paper: Add Template "Empirical Research”

Template gallery

Browse templates

By label Empirical Research

Choose a template to use it in all contributions.

Clicking on one of the templates will add it to all contributions

+  Empirical Research +  empirical social science research 1 . Se I eCt ) E m p i ri Cal
Empirical Research Resea rCh ”?

Description:

The template is intended to describe the empirical research
reported in a publication.

Target class:
c

Properties:

» research question

» data collection method
» data analysis method
» threats to validity
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TIB

LEIBNIZ INFORMATION CENTR?

6. Describe a Paper

Fill out the Table

Contribution editor

Properties

data analysis method
data collection method
research question

threats to validity

© Add property M Templates

Suggested properties

+ research problem

© Add contribution

Non-functional Requirements for Machine Learning: Understanding Current Use and @

Challenges in Industry

Contribution 1

1. Click “Add value” for adding the data analysis method
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6. Describe a Paper: Enter the Data Analysis Method(s)

View existing resource: Data Analysis Method Open resource [4 X

[ & Templates @® Help = Preferences ]

& Applied template: Data Analysis Method

method +

+ Add property

1. Click the +
2. Enter method
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6. Describe a Paper: Enter the Data Analysis Method(s)

View existing resource: Data Analysis Method Open resource [ X

[ * Templates ‘ @ Help ‘ 3= Preferences ]

2 Applied template: Data Analysis Method

method Text thematic analysis Cancel Create

+ Add property

1. Click “Create”
2. Close dialog
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6. Describe a Paper: Enter the Data Analysis Method(s)

View v Tools v About v % MNFDI4DataScience ¥ Search...

‘1> ORKG

Warning: You are using a testing environment. Data you enter in the system can be deleted without any notice.

Contribution editor

Properties v Saved

Challenges in Industry

Contribution 1

data analysis method thematic analysis
data collection method

research question

threats to validity

© Add property R Templates

Suggested properties

+ research problem

- I @

© Add contribution

Non-functional Requirements for Machine Learning: Understanding Current Use and e

If you have more
analysis methods,
repeat the
process.

Otherwise,
continue with the
next property.
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6. Describe a Paper: Enter the Data Collection Method(s)

View existing resource: Data Collection Method Open resource [4 X

[ * Templates © Help %= Preferences ]

& Applied template: Data Collection Method

method +

Click the +
Enter method
Click the +

Enter number
of participants

Number of participants

+ Add property

> wnE
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6. Describe a Paper: Enter the Data Collection Method(s)

View existing resource: Data Collection Method Open resource [4 X

[ # Templates @ Help ‘ 2= Preferences ]

& Applied template: Data Collection Method

method Text interview

- 1. Click “Create’
2. Click “Create”
3. Close dialog

+ Add property
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6. Describe a Paper: Enter the Data Collection Method(s)

Search...

View v Tools v About v % NFDI4DataScience v

‘1> ORKG

Warning: You are using a testing environment. Data you enter in the system can be deleted without any notice.

Contribution editor

Properties + Saved

Challenges in Industry

Contribution 1
data analysis method thematic analysis

data collection method interview

research question

threats to validity

© Add property # Templates

Suggested properties

+ research problem

- I @

© Add contribution

Non-functional Requirements for Machine Learning: Understanding Current Use and @

If you have more
collection
methods, repeat
the process.

Otherwise,
continue with the
next property.
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6. Describe a Paper: Enter the Research Question(s)

View existing resource: Research Question Open resource [ X

Click the *
Enter question
Click the +

Enter, if the
guestion Is
Highlighted in text hldden |n teXt

Click the +

6. Enter, if the
guestion is
highlighted in
text

[ & Templates © Help 2= Preferences ]

2 Applied template: Research Question

question +

> W oe

Hidden in text

o1

+ Add property
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6. Describe a Paper: Enter the Research Question(s)

View existing resource: Research Question Open resource [5 X

[ * Templates ‘ @ Help | 3= Preferences ]

& Applied template: Research Question

question Text nt treatment of NFRs in ML in industry? Cancel Create

Click “Create”
Click “Create”
Click “Create”
Close dialog

Hidden in text Boolean False

Highlighted in text Boolean True

> W

+ Add property
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6. Describe a Paper: Enter the Research Question(s)

»
E ::3 ORKG View v  Tools v Aboutw NFDI4DataScience ¥ Search... Q SR @

Warning: You are using a testing environment. Data you enter in the system can be deleted without any notice.

Contribution ecitor

Properties WESP Ml MNon-functional Requirements for Machine Learning: Understanding Current Use and e
Challenges in Industry

Contribution 1

data analysis method thematic analysis

data collection method interview

research question What is the perception and current treatment of NFRs in ML in industry?

threats to validity

© Add property # Templates

Suggested properties

+ research problem

If you have more
research
guestions, repeat
the process.

Otherwise,
continue with the
next property.
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6. Describe a Paper: Enter the Threats to Validity

View existing resource: Threats to Validity Open resource (5 X 1. Cl |Ck the +

[ & Templates © Help % Preferences ] 2 . Enter Constru Ct
2 Applied template: Threats to Validity Val Id Ity

Construct validity + 3_ C“Ck the +

4. Enter internal
validity

External validity 5_ C“Ck the +

6. Enter external
validity
7. Clickthe *

8. Enter conclusion
validity

Internal validity

Conclusion validity




LEIBNIZ INFORMATION CENTRE
FOR SCIENCE AND TECHNOLOG
Promotion of Open Science in Requirements Engineering — Leveraging the Open Research Knowledge Graph for FAIR Scientific Information UNIVERSITY LIBRARY

6. Describe a Paper: Enter the Threats to Validity

View existing resource: Threats to Validity Open resource (5 X

[ #* Templates © Help ‘ 2% Preferences ]

2 Applied template: Threats to Validity

Click “Create”
Click “Create”
Click “Create”
Click “Create”
Close dialog

Construct validity Boolean ¢ Create
Internal validity Boolean
External validity Boolean v Cancel  Create

Conclusion validity Boolean v Cancel Create

A A

+ Add property
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6. Describe a Paper: Enter the Threats to Validity

7S, oK . ®

View v  Tools v  About v % NFDI4DataScience ¥ Search...

Warning: You are using a testing environment. Data you enter in the system can be deleted without any notice.

© Add contribution

Contribution editor

Non-functional Requirements for Machine Learning: Understanding Current Use and @

Properties v Saved

Challenges in Industry

Contribution 1
data analysis method thematic analysis

data collection method interview

What is the perception and current treatment of NFRs in ML in industry?

research guestion

Construct validity: true, Internal validity: true, External validity: true, Conclusion validity:

threats to validity

true

© Add property H* Templates

Suggested properties

+ research problem

Now, we have
described our first
paper regarding
Its reported
empirical
research.

We can repeat
the entire process
for the next paper
or work
collaboratively!
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/. Add the Next Paper

Contribution editor

Mon-functional Requirements for Machine Learning: Understanding Current Use and e

Properties

Challenges in Industry

N 1. Click on “Add contribution”

interview

data collection method

research question What is the perception and current treatment of NFRs in ML in industry?

threats to validity. Construct validity: true, Internal validity: true, External validity: true, Conclusion validity:
true

Remark:

Suggested properties
R ‘I‘\Iow, we use a paper called
From Ideas to Expressed

Needs: an Empirical
Study on the Evolution of
Requirements during

Elicitation” already
Add paper to Describe the More Create ORKG Publish ORKG described with the ORKG

ORKG. added paper. papers? comparison. comparison.
Qem plate. /

T Yes
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/. Add the Next Paper: Enter Paper Title

Add contribution

Paper title or DOI

Search contributions by paper title or DOL...

Select the contributions you want to add or you click on @ if you want to create a new contribution for
an existing paper

Non-functional Requirements for Machine Learning: Understanding Current Use and Challenges
in Industry (£ [+

From |deas to Expressed Needs: an Empirical Study on the Evolution of Requirements during

Elicitation [} [+
Environment-Driven Abstraction Identification for Requirements-Based Testing [ [+

Ambiguity and Generality in Natural Language Privacy Policies [ [+

On the impact of using different templates on creating and understanding user stories [/ [+

+ Load more

Add contribution

Paper title or DOI

From Ideas to Expressed Needs: An Empirical Study on the Evolution of Requirements during Elicitation

Select the contributions you want to add or you click on @ if you want to create a new contribution for
an existing paper

B From Ideas to Expressed Needs: an Empirical Study on the Evolution of Requirements during

Elicitation [} (+]

Add contribution (1)

1. Enter paper title
2. Select the checkbox
3. Click “Add contribution (1)”
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/. Add the Next Paper: Result

Contribution editor

Properties

data analysis method

data collection method

research question

threats to validity

v Saved

Non-functional Requirements for Machine Learning: @ From Ideas to Expressed Needs: an Empirical Study on @

Understanding Current Use and Challenges in Industry

Contribution 1

thematic analysis

interview

What is the perception and current treatment of NFRs in

© Add contribution

the Evolution of Requirements during Elicitation

Contribution 1

thematic analysis
inferential statistics

descriptive statistics

experiment

What is the relevance given to the different categories of

ML in industry?

requirements and roles with respect to initial Idea<?

What is the relevance given to the different cate’ # - B

requirements and roles with respect to initial Ideas?

How much is the difference in terms of documented

requirements and roles with respect to initial ideas?
+
Construct validity: true, Internal validity: true, External

Construct validity: true, Internal validity: true, External
validity: true, Conclusion validity: true

validity: true, Conclusion validity: false

Now, we have two described papers.
If we want, we can add further ones or we can

create an ORKG comparison.
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8. Create ORKG Comparison

Contribution editor

Properties

data analysis method

data collection method

research guestion

threats to validity

v Saved

MNon-functional Requirements for Machine Learning: e From Ideas to Expressed Needs: an Empirical Study on e

Understanding Current Use and Challenges in Industry

Contribution 1

thematic analysis

interview

What is the perception and current treatment of NFRs in

© Add contribution

the Evolution of Requirements during Elicitation

Contribution 1

thematic analysis
inferential statistics

descriptive statistics

experiment

What is the relevance given to the different categories of

ML in industry?

Construct validity: true, Internal validity: true, External

requirements and roles with respect to initial ldea=?

What is the relevance given to the different cate # - W

requirements and roles with respect to initial Ideas?

How much is the difference in terms of documented
requirements and roles with respect to initial ideas?
+
Construct validity: true, Internal validity: true, External

validity: true, Conclusion validity: true

validity: true, Conclusion validity: false

Add paper to
ORKG.

|

Describe the
added paper.

Yes

More
papers?

Create ORKG
comparison.

Publish ORKG
comparison.

1. Click on “View comparison”
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Comparison

inferential statistics

thematic analysis

experiment

Besearch Question

(S Y

8. Create ORKG Comparison: Result and Improvements

Now, we created our ORKG comparison.

Options before publishing the ORKG comparison:
1. Editthe ORKG comparison by ordering the rows
Edit > Drag & Drop the property cells as required

2. Select properties we want to show.
Actions = Select properties = Disable checkboxes of properties to hide

3. Save ORKG comparison as a draft for later
Actions - Save as draft - Enter title > Save - Draft in “My account”
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. Improve ORKG Comparison: Order Rows

L]
Comparison | 2 contributions o) ) . -
¢ 2% ORKG View v  Tools v  About v NFDI4Da Search... Q =+ Add new
Comparison | 2 conuibutons  stop wing | -+ A comcion
Non-functional Requirements for Machine Learming: From Ideas to Expressed Needs: an Empirical Study on the
Understanding Current Use and Challenges in Industry volution of Requirements during Elicitation
Contribution T - 2021
data analy % Data Analysis Method Data Analysis Method
Data Analysis Method
Data Analysis Method
thematic analysis descriptive statistics Properties Non-functional Requirements for Machine Learning: From Ideas to Expressed Needs: an Empirical Study on the
inferential statistics Understanding Current Use and Challenges in Industry Evolution of Requirements during Elicitation
thematic analysis Contribution 1 - 2021 Contribution 1 - 2021
Data Collection Method Data Collection Method
research question
interview experiment
10 30
data analysis Data Analysis Method Data Analysis Method
Research Question
Research Question Data Analysis Method
research quest
Data Analysis Method
=+ hidden in text® % x x
% thematic analysis descriptive statistics
x inferential statistics
v e
thematic analysis
v
~
Agll Vvihat is the perception and current treatment of NFRs in ML How much is the difference in terms of documented
in indlustry? requirements and roles with respect to initial ideas?
. .
What is the relevance given to the different categories of [ ”
requirements and roles with respect to initial Ideas? .
What s the relevance given to the different categories of
requirements and roles with respect to initial Ideas?
.
— 2. Click on the gre roperty cell you want to move
.
v x
. . 3. Drag & Drop the property cell where you want
< external validi % v v
< inte: - % v v
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. Improve ORKG Comparison: Order Rows — Result

Comparison | 2 contributions

Nan-functional Requirements for Machine Learning:

Understanding Current and Challenges in Industry

Data Analysis Method

thematic analysis

Data Collection Method

interview

10

Research Question

What is the perception and current treatment of NFRs in ML
in industry?

Thrs Wali

From Ideas to Expressed Needs: an Empirical Study on the

tion of Requirements during i

1-2021
Data Analysis Method
Data Analysis Method
Data Analysis Method
descriptive statistics
inferential statistics
thematic analysis

Data Collection Method

experiment

0
Research Question
Research Question

Research Question

v
v

How much is the difference in terms of documented

requirements and roles with respect to initial ideas?

What is the relevance given to the different categories of
requirements and roles with respect to initial Ideas?

What s the relevance given to the different categories of
requirements and roles with respect to initial Ideas?

Threats to Validity

— Data Analysis

— Data Collection

— Research Question

Threats to Validity

n
>

Comparison | 2 contributions

Properti Non-functional Requirements for Machine Learning: From Ideas to Expressed Nees
Und nding Current Use and Challenges in Industry Evolution of R

an Empirical Study on the
uirements during Elicitation

Contril

Research Question

Research Question

Research Question
h question
What is the perception and current treatment of NFRs in ML How much is the difference in terms of documented
in industry? requirements and roles with respect to initial ideas?

What is the relevance given to the different categories of
requirements and roles with respect to initial Ideas?

What is the relevance given to the different categories of
requirements and roles with respect to initial Ideas?

ghted in text* v v
v

v

X x

x

x

Data Collection Method Data Collection Method
n method
interview experiment
“ number of participants* 10 30

data analy ethod

Data Analysis Method Data Analysis Method

Data Analysis Method

Data Analysis Method
thematic analysis descriptive statistics
inferential statistics

thematic analysis

Threats to Validity Threats to Validity
v X
v v
‘/ v
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. Improve ORKG Comparison: Select Properties

Comparison | 2 contributians

Properties

research question

“+ highlighted in text*

=+ hidden in text*

Non-functional Requirements for Machine Learing:
Understanding Current Use and Challenges in Industry

Research Question

What is the perception and current treatment of NFRs in ML
in industry?

interview
10

Data Analysis Method

thematic analysis

Threats to Validity

From Ideas to Expressed Needs: an Empirical Study on the
Evolution of Requirements during Elicitation

Contribution 1 - 2021

Research Question

Research Question

Research Question

How much is the difference in terms of documented
requirements and roles with respect to initial ideas?

What is the relevance given to the different categories of
requirements and roles with respect to initial Ideas?

What is the relevance given to the different categories of
requirements and roles with respect to initial Ideas?

v

~

experiment
0

Data Analysis Method

Data Analysis Method

Data Analysis Method
descriptive statistics
inferential statistics

thematic analysis

Threats to Validity

A W DN

View >

Customize

From Ideas to Expressed Needs:

Evolution of Requirements duri

Contribution T - 2021 Seli e =

Comparison method >
Research Q|

Edit contributions

Research Q|
Export

Research Q) Export as LaTeX

Export as CSV
Export as PDF
Rsin ML How much is the difference |
) . Export as RDF
requirements and roles with
Tools

What is the relevance given to

requirements and roles with  His

. . Quality report
What is the relevance given to yrep

requirements and roles with  10p authors

~/  Save as draft

Publish
v

Click on “Actions”

Click on “Select properties”

Select properties X

Info: sorting properties has been moved to the table itself.
Make sure you are in edit mode and drag to properties in
the desired position from within the table.
Research question
Research question/research question/question
Research question/research question/highlighted in text
B Research question/research question/hidden in text
Data collection method
@ Data collection method/data collection method/method

@ Data collection method/data collection method/number
of participants

Data analysis method
B Data analysis method/data analysis method/method
Threats to validity
Threats to validity/threats to validity/conclusion validity
Threats to validity/threats to validity/construct validity
B Threats to validity/threats to validity/external validity

Threats to validity/threats to validity/internal validity

Disable all checkboxes of properties you want to hide

Close dialog
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Comparison | 2 contributions

Properties Non-functional Requirements chine Learning:

Unde: v Industry

What is the perception and current treatment of NFRs in ML

in industry?
v
*+ hidden in text* x
Data Collection Method
“ method® interview
“+ pumber of participants* 10

data analysis method

Data Analysis Method

thematic analysis

Threats to Validity

+ internal validity®

From Ideas to Expressed Needs: an Empirical Study on the
Evolution of Requirements during Elicitation
Contribution 1 - 2021

Research Question

Research Question

Research Question

How much is the difference in terms of documented
requirements and roles with respect to initial ideas?

What is the relevance given to the different categories of
requirements and roles with respect to initial Ideas?

What is the relevance given to the different categories of
requirements and roles with respect to initial Ideas?

v

Ve

experiment
30
Data Analysis Method
Data Analysis Method
Data Analysis Method
descriptive statistics
inferential statistics
thematic analysis

Threats to Validity

. Improve ORKG Comparison: Select Properties — Result

Comparison 2 contributions

Properties

“» question™

“+ highlighted in text*

“# hidden in text*

data collection method/data collection method
' number of participants*

“+ method*

data analysis method/data analysis method/method*

threats to validity/threats to validity

' conclusion val

Non-functional Requirements for Machine Learning:
Understanding Current Use and Challenges in Industry

Contribution 1 - 2021

What is the perception and current treatment of NFRs i
in industry?

10
interview

thematic analysis

From Ideas to Expressed Needs: an Empirical Study on the

Evolution of Requirements during Elicitation

Contribution 1 - 2021

n ML How much is the difference in terms of documented
requirements and roles with respect to

al ideas?

What is the relevance given to the different categories of
requirements and roles with respect to

itial Ideas?

What is the relevance given to the different categories of
requirements and roles with respect to

itial Ideas?
v

v

30
experiment
descriptive statistics
inferential statistics

thematic analysis
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9. Improve ORKG Comparison: Save as Draft

# Edit + Add contribution

From Ideas to Expressed Needs:

Evolution of Requirements duri

Contribution T - 2021

Fin ML How much is the difference |
requirements and reles with

What is the relevance given to
requirements and roles with

What is the relevance given to
requirements and roles with

v

v

>

View

Customize

Select properties
Comparison method >

Edit contributions

Export

Export as LaTeX
Export as CSV
Export as PDF
Export as RDF

Tools

Quality report

Save as draft

Publish

Save as draft X
My account
You can access draft comparisons from your account page.
Different from published comparisons, it is possible to General settings
change or remove draft comparisons later
Password

Empirical Research in RE Draft reviews
Draft lists

View draft comparisons

Comparisons can be saved as draft if you do not want to publish it yet. If you want to save a comparison as draft, first make a

comparison. Click Actions... in the right top of the page, finally click on Save as draft

Empirical Research in RE
11 May 2024 @ 10:46

Save

1. Click on “Actions”

2. Click on “Save as draft”

3. Enter atitle and click on “Save”

4. The draftis saved in your account
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10. Publish ORKG Comparison

View

Customize

From Ideas to Expressed Needs: |

Evolution of Requirements duri

Contribution 1 - 2021 Select properties

Non-functional Requirements for Machine Learning: From Ideas to Expressed Needs: an Empirical Study on the Comparison method >

Understanding Current Use and Challenges in Industry Evolution of Requirements during Elicitation

Properties

Edit contributions

Contribution T - 2021 Contribution 1 - 2021

research guestion/research question v
Export
< highlighted in text* v Export as LaTeX
v Export as CSV
v
v Export as PDF
in ML How much is the difference i Export as RDF
“* gquestion* What is the perception and current treatment of NFRs in ML How much is the difference in terms of documented B .
- . . N requirements and roles with
in industry? requirements and roles with respect to initial ideas?
Tools
What is the relevance given to the different categories of What is the relevance g[\,ren to

. . - 5 i . T
requirements and roles with respect to initial Ideas? requirements and roles with
What is the relevance given to the different categories of Quallty report

requirements and roles with respect to initial Ideas? What is the relevance gl'ven to -

requirements and roles with
“* hidden in text™ X x

Save as draft

X
Publish

1. Click on “Actions”

. Publish . " . ”
Add paper to Describe the More Create QRKG ORKG 2 CI|Ck on Publlsh
ORKG. added paper. papers? comparison. comparison

T Yes
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10. Publish ORKG Comparison

Publish comparison

A published comparison is made public to other users. The state of the comparison is saved and a

persistent link is created.

Title @

Description @

Research field @

Creators @

+ Add creator

Assign a DOl to the comparison @

Reference (optional) @

Sustainable development goals (optional) @

Mo SDGs agssigned | #

Conference (optional) @

Select...

1. Fill out the dialog
2. Click on “Publish”

Remark:
You can add

A DOl for citation (can
also be done later)
Additional References
Related Sustainable
development goals
ORKG partner
Conferences, such as
REFSQ’25, that award
the Best ORKG
Comparison Award

Publish comparison

A published comparison is made public to other users. The state of the comparison is saved and a

persistent link is created.

Title @

An Overview of Empirical Research in Requirements Engineering

Description @

This comparison shows an overview of empirical research reported in publication of the IEEE
International Requirements Engineering Conference 2021 regarding the topics research question, |,

data collection, data analysis, and threats to validity.

Research field @

Software Engineering
Creators @

¢  Oliver Karras @
+ Add creator

Assign a DO to the comparison @

Reference {optional) @

Sustainable development goals (optional) @

No SDGs agssigned | #

Conference (opt

belect...

a conference

asdadfa

L.

31st International Working Conference on Requirement Engineering: Foundation for Software Quality

(REF5Q'25)
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10 Publish ORKG Comparison: Result

[ 7 et |+ pcacomiourion | e visuaize | acions + |
i{z?}%Zlii“:,EE{EE{iTl.fiTZTZ;Zfffiill?f::ffilIif[Z.”ijI;‘L, . INow, we published our ORKG comparison, a stable
version that can be maintained, extended, updated,
st e sy b e and pu b| ished as new ve rsions _

, Options after publishing the ORKG comparison:
1. Add visualizations

Add DOI later and export citation
Use the quality report to get feedback from other researchers
Fetch live data for a new draft or published version

thematic analysis

a K~ WD

Fetch data for later analysis with different interfaces

( Remark: )

) These options are only demonstrated live in

: the tutorial. If you need help, do not hesitate
to contact the ORKG team, especially

\ Oliver Karras (oliver.karras@tib.eu). y

LSRN <
<
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Summary, Reflection, and Closing

Oliver Karras, Alessio Ferrari, Davide Fucci, and Davide DelllAnna

oliver.karras@tib.eu, alessio.ferrari@isti.cnr.it, davide.fucci@bth.se, d.dellanna@uu.nl

32nd IEEE International Requirements Engineering 2024 Conference — Exploring New Horizons: Expanding the Frontiers of Requirements Engineering

June 24, 2024, Reykjavik, Iceland
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Summary \ I //

Research
Knowledge

Graph

Mining User Requirements from Application
Store Reviews Using Fr: nantics

Let’s bring scholarly communication and open science in
Requirements Engineering to the 215t century!


https://orkg.org/
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Recap of the Tutorial

Session Time Table of Content Style Speaker

09:00 - 1. Welcome (5 min) Presentation | All organizers
Theoretical {}9:25 2. Introduction (o open science in RE (10 min) Presentation | Alessio Ferrarn
) 3. Introduction to the ORKG (10 min) Presentation Oliver Karras

4. Create a FAIR-annotated publication for the ORKG (50 min) Exercise Oliver Karras

09:25 - 4.1 Set up an Overleal project ll‘nr an cxemplary puhlic.atinnl ‘ Sub-exercise | All ::nrganiwrs

Practical 1 ﬁ: IT:i 4.2 Use the LaTex package SciK(TeX to annotate the publication sub-exercise | All orgamizers
] 4.3 Generale PDF with embedded FAIR scientilic information Sub-exercise | All organizers

4.4 Optional: Upload the FAIR-annotated publication to the ORKG Sub-gxercise | All organizers

Break :EE ] Coffee break

5. Use the ORKG based on a RE use case (60 min) Exercise Oliver Karras

5.1 Add an exemplary publication to the ORKG Sub-gxercise | All organizers

_ 10:45 - 3.2 Describe the scientific ini:-:nrmatiﬂn of the Lputl'nlir:ati-:}n in the DRIK_G Suh—cxcmisc All urgan!mrs
Practical 11:45 53 CI’EHT.E an ORKG comparison of Ih_:-: puhh-::ullt:m:-: dddﬂd. by participants Suh—exer-:!.‘:e All organizers
] 5.4 Publish the created ORKG comparison as a citable digital artifact Sub-gxercise | All organizers

5.5 Optional: Create visualizations for the created ORK(G comparison Sub-exercise | All organizers

5.6 Optional: Retrieve the information with the SPARQL endpoint Sub-exercise | All organizers

Feedback 11:45 - | 6. Reflection of the tutorial with the participants (25 min) Discussion All organizers
12:15 7. Farewell and closing (5 min) Presentation | All organizers
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Reflection and Feedback

Your thoughts, please!
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Teaser: REFSQ’25 Open Science Competition

Challenge 1.

Annotate your REFSQ’25 paper with SciKGTeX.

The accepted paper, best annotated with SciKGTeX, will be
awarded the Best ORKG Annotation Award (prize:100€).

SciKGTeX

Challenge 2:
Enrich your RESFQ’25 paper with an ORKG comparison.

The accepted paper, enriched with the best ORKG comparison, will
be awarded the Best ORKG Comparison Award (prize: 200€).

Divide and Conquer the EmpiRE:
[ Open A Community-Maintainable Knowledge Graph of
\ Empirical Research in Requirements Engineering
ResearCh Oliver Karras®, Felix We k' . Jil Kliind '.ms«m A ol
/‘ ) Knowledge e
Graph Email: fol <,.u je. auer@l3s.de

Adrac—{lackgroand| Empiical rearch o requiements (st lertur

. T8 challenges. u[ um e nmsmH
A Comparison of Scientific Publications on the State of Empirical Research in Requirements . these challen, ical 10 be guality. reliability, and
ml. muur Inemuemue\u[lG] 21

- . . timeliness of 1
Engineering and Software Engineering % Recent sesearch addresses these challenges by focusing
) . on when and how 1o updste (systematic) literature reviews

B in SE and its subfields [4], [211H23) Wlu'k these works.

| mainly p.ame sacial and ecanomic deci

o support an
m |an| m un-
of

oduct
it all nly available i Ih
7\ m\ |m| sceonding 10 the Findable
Accessible. Interoperable. and Reusable (FAIR) data princi-
i l ple |[1z|] For this purpase. dkul:umulhens.n&ed
L I i

data representation [28]-30]. Besides
encyelopedic and focudl i, sch 3 o [31] and
s (2], wsing so-called Research Knowledge Graphs
[ (RKG) for siemie o b 3 rater new approach. [28],
[29], [33]. RKGs include bibliographic metadata_
authors, and venues, as well as scientific duta. e
s designs, methods, and results [34}4{39). They w
b technology 1o sustainably oeganize scientific data so that the
2| data is openly available for loag-term collsborations [27]. [40].
We examine the use of RKGs as technical infrastructure
by m..mn o publishing, and evalusting an initiad KG m
| Empirical research i RE(K(‘ElpRE'S:nJ.umF
[ cx i1 [41], our ong-term soal i 10 contincoudly maiatn.

your personal use. Not for redistribution. The definitive version
T eI W PUTR T8 T T TS ACSIIEEE Itemational Symposium on Empirical Softwase Engincering
and (ESEM), 1 202310304795,
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Looking to the Future: ORKG Ask

Search My library

Ask

Find research you are actually looking for

ORKG Ask is a scholarly search and exploration system powered by Vector
Search, Large Language Models and Knowledge Graphs. 76_430‘670
Papers

Getting started

ORKG Ask is brought to you by

1 EULIiST

Contact = Data Protection = Accessibility « Imprint « Changelog « Version: 1.6.0

The ORKG Ask is a
scientific search and
exploration system that
helps researchers find the
research articles they are
really looking for.

Ask a question.

Get an answer with
references.

https://ask.orkqg.org/
(Released: May16™h, 2024)



https://ask.orkg.org/

Promotion of Open Science in Requirements Engineering — Leveraging the Open Research Knowledge Graph for FAIR Scientific Information

LEIBNIZ INFORMATION CENTRE
FOR SCIENCE AND TECHNOLOGY,
UNIVERSITY LIBRARY

Looking to the Future: ORKG Ask

Search

(>3 ORKG

Ask

Search query
How does exposure to nature effect
overall health and well-being?

Filters

Year
Language

Add filter...

ORKG Ask is brought to you by

’ TIB

My library

SRR @D

The answer and the extracted information was obtained with a large language model and might contain errors and inaccuracies. All information presented by
ORKG Ask needs to be carefully checked.

Answer (based on top 5 papers)

Exposure to nature, whether in actual settings or through virtual means, has been shown to increase positive emotions, attentional capacity, and ability to
reflect on life problems [1], while contact with natural environments alsc improves air quality and reduces stress [2]. Moreover, a psychological
characteristic called nature relatedness, which reflects the degree of connection one feels towards nature, is linked to better overall health and reduced
symptoms of depression, anxiety, and stress [3,4]. [5] adds that cultural connections to nature contribute significantly to human well-being, affecting
mental, physical, and spiritual health, as well as inspiration and identity.

Answer Insights TL;DR Conclusions
Why is nature beneficial? The role of connectedness to nature L
., F. Stephan « Frantz, Cynthia M. = Bruehlman-Senecal, E. « Dolliver, Kyffin September 2009 10.1177/0013916508319745

Exposure to nature improves N/A
connectedness to nature, enhances
cognitive abilities, and boosts positive

Increased connectedness to
nature,Positive emotions,Ability to
reflect on a life problem

The study discusses the mechanisms
underlying the exposure to nature/well-
being effects and the ecological validity

of laboratory studies. emotions.
Health benefits of nature L]
Berg, van den, A.E. « Joye, Y. « Vries, de, S. January 2018 10.1002/9781119241072.ch6
Improvement in air The scientific research and insights Exposure to nature leads to N/A

improvements in air quality, stimulation
of physical activity, facilitation of social
cohesion, and stress reduction.

quality,stimulation of physical discussed in the chapter
activity facilitation of social

cohesion,stress reduction

3oeqpsed

Enter a natural
language question
In the UI

Semantic search
finds the most
relevant papers
LLMs extract the
required information
and create the
answer

KGs are used to
support content
extraction, synthesis,
and enhancement



